SEQUENCE LISTING 

<110> Rice III, Charles 
Blight, Keril 

<120> HCV Variants 

<130> 6029-4356 

<140> 
<141> 

<160> 21 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 21 
<212> DNA 

<213> Hepatitis C virus 
<400> 1 

ggcgacactc caccatagat c 21 

<210> 2 
<211> 99 
<212> DNA 

<213> Hepatitis C virus 
<400> 2 

tggtggctcc atcttagccc tagtcacggc tagctgtgaa aggtccgtga gccgcatgac 60 
tgcagagagt gctgatactg gcctctctgc tgatcatgt 99 

<210> 3 
<211> 1985 
<212> PRT 

<213> Hepatitis C virus 
<400> 3 

Met Ala Pro lie Thr Ala Tyr Ser Gin Gin Thr Arg Gly Leu Leu Gly 
1 5 10 15 

Cys lie lie Thr Ser Leu Thr Gly Arg Asp Arg Asn Gin Val Glu Gly 
20 25 30 

Glu Val Gin Val Val Ser Thr Ala Thr Gin Ser Phe Leu Ala Thr Cys 
35 40 45 

Val Asn Gly Val Cys Trp Thr Val Tyr His Gly Ala Gly Ser Lys Thr 
50 55 60 

Leu Ala Gly Pro Lys Gly Pro He Thr Gin Met Tyr Thr Asn Val Asp 
65 70 75 80 

Gin Asp Leu Val Gly Trp Gin Ala Pro Pro Gly Ala Arg Ser Leu Thr 
85 90 95 

Pro Cys Thr Cys Gly Ser Ser Asp Leu Tyr Leu Val Thr Arg His Ala 
100 105 110 

Asp Val He Pro Val Arg Arg Arg Gly Asp Ser Arg Gly Ser Leu Leu 
115 120 125 

Ser Pro Arg Pro Val Ser Tyr Leu Lys Gly Ser Ser Gly Gly Pro Leu 
130 135 140 
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Leu Cys Pro Ser Gly His Ala Val Gly lie Phe Arg Ala Ala Val Cys 
145 150 155 160 

Thr Arg Gly Val Ala Lys Ala Val Asp Phe Val Pro Val Glu Ser Met 
165 170 175 

Glu Thr Thr Met Arg Ser Pro Val Phe Thr Asp Asn Ser Ser Pro Pro 
180 185 190 

Ala Val Pro Gin Thr Phe Gin Val Ala His Leu His Ala Pro Thr Gly 
195 200 205 

Ser Gly Lys Ser Thr Lys Val Pro Ala Ala Tyr Ala Ala Gin Gly Tyr 
210 215 220. 

Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr Leu Gly Phe Gly 
225 230 235 240 

Ala Tyr Met Ser Lys Ala His Gly lie Asp Pro Asn lie Arg Thr Gly 
245 250 255 

Val Arg Thr lie Thr Thr Gly Ala Pro lie Thr Tyr Ser Thr Tyr Gly 
260 265 270 

Lys Phe Leu Ala Asp Gly Gly Cys Ser Gly Gly Ala Tyr Asp lie lie 
275 280 285 

lie Cys Asp Glu Cys His Ser Thr Asp Ser Thr Thr lie Leu Gly lie 
290 295 300 

Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly Ala Arg Leu Val Val 
305 310 315 320 

Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr Val Pro His Pro Asn 
325 330 335 

lie Glu Glu Val Ala Leu Ser Ser Thr Gly Glu lie Pro Phe Tyr Gly 
340 345 350 

Lys Ala lie Pro lie Glu Thr lie Lys Gly Gly Arg His Leu lie Phe 
355 360 365 

Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala Ala Lys Leu Ser Gly 
370 375 380 

Leu Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val 
385 390 395 400 

lie Pro Thr Ser Gly Asp Val lie Val Val Ala Thr Asp Ala Leu Met 
405 410 415 

Thr Gly Phe Thr Gly Asp Phe Asp Ser Val lie Asp Cys Asn Thr Cys 
420 425 430 

Val Thr Gin Thr Val Asp Phe Ser Leu Asp Pro Thr Phe Thr lie Glu 
435 440 445 

Thr Thr Thr Val Pro Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly 
450 455 460 

Arg Thr Gly Arg Gly Arg Met Gly lie Tyr Arg Phe Val Thr Pro Gly 
465 470 475 480 

Glu Arg Pro Ser Gly Met Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr 
485 490 495 
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Asp Ala Gly Cys Ala Trp Tyr Glu Leu Thr Pro Ala Glu Thr Ser Val 
500 505 510 

Arg Leu Arg Ala Tyr Leu Asn Thr Pro Gly Leu Pro Val Cys Gin Asp 
515 520 525 

His Leu Glu Phe Trp Glu Ser Val Phe Thr Gly Leu Thr His lie Asp 
530 535 540 

Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly Asp Asn Phe Pro Tyr 
545 550 555 560 

Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Gin Ala Pro Pro 
565 570 575 

Pro Ser Trp Asp Gin Met Trp Lys Cys Leu lie Arg Leu Lys Pro Thr 
580' 585 590 

Leu His Gly Pro Thr Pro Leu Leu Tyr Arg Leu Gly Ala Val Gin Asn 
595 600 605 

Glu Val Thr Thr Thr His Pro lie Thr Lys Tyr lie Met Ala Cys Met 
610 615 620 

Ser Ala Asp Leu Glu Val Val Thr Ser Thr Trp Val Leu Val Gly Gly 
625 630 635 640 

Val Leu Ala Ala Leu Ala Ala Tyr Cys Leu Thr Thr Gly Ser Val Val 
645 650 655 



(!0 He Val Gly Arg He He Leu Ser Gly Lys Pro Ala He He Pro Asp 

ij§ 660 665 670 

Arg Glu Val Leu Tyr Arg Glu Phe Asp Glu Met Glu Glu Cys Ala Ser 
lj 675 680 685 

I n 

fj] His Leu Pro Tyr lie Glu Gin Gly Met Gin Leu Ala Glu Gin Phe Lys 

j~s 690 695 700 

lJ Gin Lys Ala He Gly Leu Leu Gin Thr Ala Thr Lys Gin Ala Glu Ala 

p 705 710 715 720 

Ala Ala Pro Val Val Glu Ser Lys Trp Arg Thr Leu Glu Ala Phe Trp 
725 730 735 

Ala Lys His Met Trp Asn Phe He Ser Gly lie Gin Tyr Leu Ala Gly 
740 745 750 

Leu Ser Thr Leu Pro Gly Asn Pro Ala He Ala Ser Leu Met Ala Phe 
755 760 765 

Thr Ala Ser He Thr Ser Pro Leu Thr Thr Gin His Thr Leu Leu Phe 
770 775 780 

Asn lie Leu Gly Gly Trp Val Ala Ala Gin Leu Ala Pro Pro Ser Ala 
785 790 795 800 

Ala Ser Ala Phe Val Gly Ala Gly He Ala Gly Ala Ala Val Gly Ser 
805 810 815 

He Gly Leu Gly Lys Val Leu Val Asp He Leu Ala Gly Tyr Gly Ala 
820 825 830 

Gly Val Ala Gly Ala Leu Val Ala Phe Lys Val Met Ser Gly Glu Met 
835 840 845 
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Pro Ser Thr Glu Asp Leu Val Asn Leu Leu Pro Ala lie Leu Ser Pro 

850 855 860 

Gly Ala Leu Val Val Gly Val Val Cys Ala Ala He Leu Arg Arg His 

865 870 875 880 

Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu He Ala 

885 890 895 

Phe Ala Ser Arg Gly Asn His Val Ser Pro Thr His Tyr Val Pro Glu 

900 905 910 

Ser Asp Ala Ala Ala Arg Val Thr Gin He Leu Ser Ser Leu Thr He 

915 920 925 

Thr Gin Leu Leu Lys Arg Leu His Gin Trp He Asn Glu Asp Cys Ser 

930 935 940 

Thr Pro Cys Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp He Cys 

945 950 955 960 

Thr Val Leu Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro 

965 970 975 

Arg Leu Pro Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lys Gly 

980 985 990 

Val Trp Arg Gly Asp Gly He Met Gin Thr Thr Cys Pro Cys Gly Ala 

995 1000 1005 

Gin He Thr Gly His Val Lys Asn Gly Ser Met Arg He Val Gly Pro 

1010 1015 1020 

Arg Thr Cys Ser Asn Thr Trp His Gly Thr Phe Pro He Asn Ala Tyr 

1025 1030 1035 1040 

Thr Thr Gly Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala 

1045 1050 1055 

Leu Trp Arg Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly 

1060 1065 1070 

Asp Phe His Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro 

1075 1080 1085 

Cys Gin Val Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg 

1090 1095 1100 

Leu His Arg Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val 

1105 1110 1115 1120 

Thr Phe Leu Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro 

1125 1130 1135 

Cys Glu Pro Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp 

1140 1145 1150 

Pro Ser His He Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly 

1155 1160 1165 

Ser Pro Pro Ser Leu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro 

1170 1175 1180 

Ser Leu Lys Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp 

1185 1190 1195 1200 
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Leu lie Glu Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie 
1205 1210 1215 

Thr Arg Val Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu 
1220 1225 1230 

Pro Leu Gin Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu 
1235 1240 1245 

lie Leu Arg Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala 
1250 1255 1260 

Arg Pro Asp Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp 
1265 1270 1275 1280 

Tyr Val Pro Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala 
1285 1290 1295 

Pro Pro lie Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu 
1300 1305 1310 

Ser Thr Val Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly 
1315 1320 1325 

Ser Ser Glu Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro 
1330 1335 1340 

Asp Gin Pro Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr 
1345 1350 1355 1360 

Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser 
1365 1370 1375 

Asp Gly Ser Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val 
1380 1385 1390 

Cys Cys Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu lie Thr Pro Cys 
1395 1400 1405 

Ala Ala Glu Glu Thr Lys Leu Pro lie Asn Ala Leu Ser Asn Ser Leu 
1410 1415 1420 

Leu Arg His His Asn Leu Val Tyr Ala Thr Thr Ser Arg Ser Ala Ser 
1425 1430 1435 1440 

Leu Arg Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Leu Asp Asp 
1445 1450 1455 

His Tyr Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val 
1460 , 1465 1470 

Lys Ala Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro 
1475 1480 1485 

His Ser Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn 
1490 1495 1500 

Leu Ser Ser Lys Ala Val Asn His lie Arg Ser Val Trp Lys Asp Leu 
1505 1510 1515 1520 

Leu Glu Asp Thr Glu Thr Pro He Asp Thr Thr He Met Ala Lys Asn 
1525 1530 1535 

Glu Val Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg 
1540 1545 1550 
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Leu lie Val Phe Pro Asp Leu Gly Val Arg Val Cys Glu Lys Met Ala 
1555 1560 1565 

Leu Tyr Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly Ser Ser 
1570 1575 1580 

Tyr Gly Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn 
1585 1590 1595 1600 

Ala Trp Lys Ala Lys Lys Cys Pro Met Gly Phe Ala Tyr Asp Thr Arg 
1605 1610 1615 

Cys Phe Asp Ser Thr Val Thr Glu Asn Asp lie Arg Val Glu Glu Ser 
1620 1625 1630 

lie Tyr Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Ala lie Arg 
1635 1640 1645 

Ser Leu Thr Glu Arg Leu Tyr lie Gly Gly Pro Leu Thr Asn Ser Lys 
1650 1655 1660 

Gly Gin Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr 
1665 1670 1675 1680 

Thr Ser Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ala Ala Ala 
1685 1690 1695 

Cys Arg Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp 
1700 1705 1710 

Asp Leu Val Val lie Cys Glu Ser Ala Gly Thr Gin Glu Asp Glu Ala 
1715 1720 1725 

Ser Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro 
1730 1735 1740 

Gly Asp Pro Pro Lys Pro Glu Tyr Asp Leu Glu Leu lie Thr Ser Cys 
1745 1750 1755 . 1760 

Ser Ser Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr 
1765 1770 1775 

Tyr Leu Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu 
1780 1785 1790 

Thr Ala Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn lie lie Met 
1795 1800 1805 

Tyr Ala Pro Thr Leu Trp Ala Arg Met lie Leu Met Thr His Phe Phe 
1810 1815 1820 

Ser lie Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Asp Cys Gin 
1825 1830 1835 1840 

lie Tyr Gly Ala Cys Tyr Ser lie Glu Pro Leu Asp Leu Pro Gin lie 
1845 1850 1855 

He Gin Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser 
1860 1865 1870 

Pro Gly Glu He Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val 
1875 1880 1885 

Pro Pro Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Arg 
1890 1895 1900 
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Leu Leu Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe 
1905 1910 1915 1920 

Asn Trp Ala Val Arg Thr Lys Leu Lys Leu Thr Pro lie Pro Ala Ala 
1925 1930 1935 

Ser Gin Leu Asp Leu Ser Ser Trp Phe Val Ala Gly Tyr Ser Gly Gly 
1940 1945 1950 

Asp lie Tyr His Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Trp 
1955 1960 1965 

Cys Leu Leu Leu Leu Ser Val Gly Val Gly lie Tyr Leu Leu Pro Asn 
1970 1975 1980 



Arg 
1985 



<210> 4 
<211> 447 
<212> PRT 

<213> Hepatitis C virus 
<400> 4 

Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp lie Cys Thr Val Leu 
15 10 15 

Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro Arg Leu Pro 
20 25 30 

Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lys Gly Val Trp Arg 
35 40 45 

Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala Gin lie Thr 
50 55 60 

Gly His Val Lys Asn Gly Ser Met Arg lie Val Gly Pro Arg Thr Cys 
65 70 75 80 

Ser Asn Thr Trp His Gly Thr Phe Pro lie Asn Ala Tyr Thr Thr Gly 
85 90 95 

Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala Leu Trp Arg 
100 105 110 

Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly Asp Phe His 
115 120 125 

Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro Cys Gin Val 
130 135 140 

Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg Leu His Arg 
145 150 155 160 

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val Thr Phe Leu 
165 170 175 

Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro Cys Glu Pro 
180 185 190 

Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp Pro Ser His 
195 200 205 

lie Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly Ser Pro Pro 
210 215 220 
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Ser Leu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Lys 
225 230 235 240 

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu lie Glu 
245 250 255 

Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
260 265 270 

Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu Pro Leu Gin 
275 280 285 

Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu lie Leu Arg 
290 295 300 

Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp 
305 310 315 320 

Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro 
325 330 335 

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala Pro Pro lie 
340 345 350 

Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu Ser Thr Val 
355 360 365 

Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu 
370 375 380 

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro 
385 390 395 400 

Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr Ser Ser Met 
405 410 415 

Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser 
420 425 430 

Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val Cys Cys 
435 440 445 



<210> 5 
<211> 7987 
<212> DNA 

<213> Hepatitis C virus 



<400> 5 

gccagccccc 

tcttcacgca 

cccccctccc 

gacgaccggg 

gcgagactgc 

gtgcttgcga 

ctcaaagaaa 

cggccgcttg 

ctgatgccgc 

acctgtccgg 

cgacgggcgt 

tgctattggg 

aagtatccat 

cattcgacca 

ttgtcgatca 

ccaggctcaa 



gattgggggc 
gaaagcgtct 
gggagagcca 
tcctttcttg 
tagccgagta 
gtgccccggg 
aaccaaaggg 
ggtggagagg 
cgtgttccgg 
tgccctgaat 
tccttgcgca 
cgaagtgccg 
catggctgat 
ccaagcgaaa 
ggatgatctg 
ggcgcgcatg 



gacactccac 
agccatggcg 
tagtggtctg 
gatcaacccg 
gtgttgggtc 
aggtctcgta 
cgcgccatga 
ctattcggct 
ctgtcagcgc 
gaactgcagg 
gctgtgctcg 
gggcaggatc 
gcaatgcggc 
catcgcatcg 
gacgaagagc 
cccgacggcg 



catagatcac 
ttagtatgag 
cggaaccggt 
ctcaatgcct 
gcgaaaggcc 
gaccgtgcac 
ttgaacaaga 
atgactgggc 
aggggcgccc 
acgaggcagc 
acgttgtcac 
tcctgtcatc 
ggctgcatac 
agcgagcacg 
atcaggggct 
aggatctcgt 



tcccctgtga 
tgtcgtgcag 
gagtacaccg 
ggagatttgg 
ttgtggtact 
catgagcacg 
tggattgcac 
acaacagaca 
ggttcttttt 
gcggctatcg 
tgaagcggga 
tcaccttgct 
gcttgatccg 
tactcggatg 
cgcgccagcc 
cgtgacccat 



ggaactactg 
cctccaggac 
gaattgccag 
gcgtgccccc 
gcctgatagg 
aatcctaaac 
gcaggttctc 
atcggctgct 
gtcaagaccg 
tggctggcca 
agggactggc 
cctgccgaga 
gctacctgcc 
gaagccggtc 
gaactgttcg 
ggcgatgcct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 



8557.doc 



gcttgccgaa 
tgggtgtggc 
ttggcggcga 
agcgcatcgc 
gtttccctct 
cgaagccgct 
ccgtcttttg 
aggggtcttt 
gttcctctgg 
aaccccccac 
gcaaaggcgg 
tggctctcct 
atgggatctg 
aacgtctagg 
atggcgccta 
agcctcacag 
acacaatctt 
ggctcaaaga 
caggacctcg 
ggcagctcgg 
ggcgacagca 
ggcggtccac 
acccgagggg 
cggtccccgg 
gcccatctac 
gcccaagggt 
gcgtatatgt 
accacgggtg 
tctgggggcg 
atcctgggca 
ctcgccaccg 
gctctgtcca 
aaggggggga 
aagctgtccg 
ataccaacta 
ggcgatttcg 
ctggacccga 
cagcggcgag 
gaacggccct 
gcttggtacg 
ccagggttgc 
acccacatag 
ctggtagcat 
caaatgtgga 
tataggctgg 
atggcatgca 
gtcctagcag 
atcatcttgt 
gatgagatgg 
gaacaattca 
gctgctcccg 
tggaatttca 
gcgatagcat 
accctcctgt 
gcttctgctt 
aaggtgcttg 
tttaaggtca 
atcctctccc 
gtgggcccag 
ggtaaccacg 
cagatcctct 
gaggactgct 
acggtgttga 
gtccccttct 
caaaccacct 
atcgtggggc 



tatcatggtg 
ggaccgctat 
atgggctgac 
cttctatcgc 
agcgggatca 
tggaataagg 
gcaatgtgag 
cccctctcgc 
aagcttcttg 
ctggcgacag 
cacaacccca 
caagcgtatt 
atctggggcc 
ccccccgaac 
ttacggccta 
gccgggacag 
tcctggcgac 
cccttgccgg 
tcggctggca 
acctttactt 
gggggagcct 
tgctctgccc 
ttgcgaaggc 
tcttcacgga 
acgcccctac 
ataaggtgct 
ctaaggcaca 
cccccatcac 
cctatgacat 
tcggcacagt 
ctacgcctcc 
gcactggaga 
ggcacctcat 
gcctcggact 
gcggagacgt 
actcagtgat 
ccttcaccat 
gcaggactgg 
cgggcatgtt 
agctcacgcc 
ccgtctgcca 
acgcccattt 
accaggctac 
agtgtctcat 
gagccgttca 
tgtcggctga 
ctctggccgc 
ccggaaagcc 
aagagtgcgc 
aacagaaggc 
tggtggaatc 
tcagcgggat 
cactgatggc 
ttaacatcct 
tcgtaggcgc 
tggatatttt 
tgagcggcga 
ctggcgccct 
gggagggggc 
tctcccccac 
ctagtcttac 
ccacgccatg 
ctgatttcaa 
tctcatgtca 
gcccatgtgg 
ctaggacctg 



gaaaatggcc 
caggacatag 
cgcttcctcg 
cttcttgacg 
attccgcccc 
ccggtgtgcg 
ggcccggaaa 
caaaggaatg 
aagacaaaca 
gtgcctctgc 
gtgccacgtt 
caacaagggg 
tcggtgcaca 
cacggggacg 
ctcccaacag 
gaaccaggtc 
ctgcgtcaat 
cccaaagggc 
agcgcccccc 
ggtcacgagg 
actctccccc 
ctcggggcac 
ggtggacttt 
caactcgtcc 
tggtagcggc 
tgtcctgaac 
tggtatcgac 
gtactccacc 
cataatatgt 
cctggaccaa 
gggatcggtc 
aatccccttt 
tttctgccat 
caatgctgta 
cattgtcgta 
cgactgcaat 
tgagacgacg 
taggggcagg 
cgattcctcg 
cgccgagacc 
ggaccatctg 
cttgtcccag 
ggtgtgcgcc 
acggctaaag 
aaacgaggtt 
cctggaggtc 
gtattgcctg 
ggccatcatt 
ctcacacctc 
aatcgggttg 
caagtggcgg 
acaatattta 
attcacagcc 
ggggggatgg 
cggcatcgct 
ggcaggttat 
gatgccctcc 
agtcgtcggg 
tgtgcagtgg 
gcactatgtg 
catcactcag 
ctccggctcg 
gacctggctc 
acgtgggtac 
agcacagatc 
tagtaacacg 



gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
tctccctccc 
tttgtctata 
cctggccctg 
caaggtctgt 
acgtctgtag 
ggccaaaagc 
gtgagttgga 
ctgaaggatg 
tgctttacat 
tggttttcct 
acgcgaggcc 
gagggggagg 
ggcgtgtgtt 
ccaatcaccc 
ggggcgcgtt 
catgccgatg 
aggcccgtct 
gctgtgggca 
gtacccgtcg 
cctccggccg 
aagagcacta 
ccgtccgtcg 
cctaacatca 
tatggcaagt 
gatgagtgcc 
gcggagacgg 
accgtgccac 
tatggcaaag 
tccaagaaga 
gcatattacc 
gcaacggacg 
acatgtgtca 
accgtgccac 
atgggcattt 
gttctgtgcg 
tcagttaggt 
gagttctggg 
actaagcagg 
agggctcagg 
cctacgctgc 
actaccacac 
gtcacgagca 
acaacaggca 
cccgacaggg 
ccttacatcg 
ctgcaaacag 
accctcgaag 
gcaggcttgt 
tctatcacca 
gtggccgccc 
ggagcggctg 
ggagcagggg 
accgaggacc 
gtcgtgtgcg 
atgaaccggc 
cctgagagcg 
ctgctgaaga 
tggctaagag 
cagtccaagc 
aagggagtct 
accggacatg 
tggcatggaa 



attcatcgac 
ccgtgatatt 
tatcgccgct 
agtttaaaca 
ccccccctaa 
tgttattttc 
tcttcttgac 
tgaatgtcgt 
cgaccctttg 
cacgtgtata 
tagttgtgga 
cccagaaggt 
gtgtttagtc 
ttgaaaaaca 
tacttggctg 
tccaagtggt 
ggactgtcta 
aaatgtacac 
ccttgacacc 
tcattccggt 
cctacttgaa 
tctttcgggc 
agtctatgga 
taccgcagac 
aggtgccggc 
ccgccaccct 
gaaccggggt 
ttcttgccga 
actcaactga 
ctggagcgcg 
atccaaacat 
ccatccccat 
aatgtgatga 
ggggccttga 
ctctaatgac 
cccagacagt 
aagacgcggt 
acaggtttgt 
agtgctatga 
tgcgggctta 
agagcgtctt 
caggagacaa 
ctccacctcc 
acgggccaac 
accccataac 
cctgggtgct 
gcgtggtcat 
aagtccttta 
aacagggaat 
ccaccaagca 
ccttctgggc 
ccactctgcc 
gcccgctcac 
aacttgctcc 
ttggcagcat 
tggcaggcgc 
tggttaacct 
cagcgatact 
tgatagcgtt 
acgctgcagc 
ggcttcacca 
atgtttggga 
tcctgccgcg 
ggcggggcga 
tgaaaaacgg 
cattccccat 



tgtggccggc 
gctgaagagc 
cccgattcgc 
gaccacaacg 
cgttactggc 
caccatattg 
gagcattcct 
gaaggaagca 
caggcagcgg 
agatacacct 
aagagtcaaa 
accccattgt 
gaggttaaaa 
cgataatacc 
catcatcact 
ctccaccgca 
tcatggtgcc 
caatgtggac 
atgcacctgc 
gcgccggcgg 
gggctcttcg 
tgccgtgtgc 
aaccactatg 
attccaggtg 
tgcgtatgca 
aggtttcggg 
aaggaccatc 
cggtggttgc 
ctcgaccact 
actcgtcgtg 
cgaggaggtg 
cgagaccatc 
gctcgccgcg 
tgtatccgtc 
gggctttacc 
cgacttcagc 
gtcacgctcg 
gactccagga 
cgcgggctgt 
cctaaacaca 
tacaggcctc 
cttcccctac 
atcgtgggac 
gcccctgctg 
caaatacatc 
ggtaggcgga 
tgtgggcagg 
ccgggagttc 
gcagctcgcc 
agcggaggct 
gaagcatatg 
tggcaacccc 
cacccaacat 
tcccagcgct 
aggccttggg 
gctcgtggcc 
actccctgct 
gcgtcggcac 
cgcttcgcgg 
acgtgtcact 
gtggatcaac 
ttggatatgc 
attgccggga 
cggcatcatg 
ttccatgagg 
taacgcgtac 
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accacgggcc 
gctgctgagg 
accactgaca 
gatggggtgc 
acattcctgg 
ccggacgtag 
gctaagcgta 
ctgtctgcgc 
ctcatcgagg 
tcagaaaata 
agggaagtat 
cccatatggg 
tacgtccctc 
cctccacgga 
gagctcgcca 
acggcctctc 
tcctccatgc 
tctaccgtaa 
acaggcgccc 
agcaactctt 
ctgcggcaga 
gtgctcaagg 
gaagcctgta 
gacgtccgga 
ctggaagaca 
gtccaaccag 
gttcgtgtgt 
atgggctctt 
gcctggaaag 
acggtcactg 
cccgaagcca 
actaattcta 
accagctgcg 
aagctccagg 
gcggggaccc 
tctgcccccc 
tcctccaatg 
gaccccacca 
tcctggctag 
actcatttct 
atctacgggg 
catggcctta 
tcatgcctca 
gtccgcgcta 
aactgggcag 
ttatccagct 
gcccgacccc 
ctactcccca 
tttccctttt 
tttcctcttt 
gctgtgaaag 
atcaagt 



cctgcacgcc 
agtacgtgga 
acgtaaagtg 
ggttgcacag 
tcgggctcaa 
cagtgctcac 
ggctggccag 
cttccttgaa 
ccaacctcct 
aggtagtaat 
ccgttccggc 
cacgcccgga 
cagtggtaca 
ggaagaggac 
caaagacctt 
ctgaccagcc 
ccccccttga 
gcgaggaggc 
tgatcacgcc 
tgctccgtca 
agaaggtcac 
agatgaaggc 
agctgacgcc 
acctatccag 
ctgagacacc 
agaagggggg 
gcgagaaaat 
catacggatt 
cgaagaaatg 
agaatgacat 
gacaggccat 
aagggcagaa 
gtaataccct 
actgcacgat 
aagaggacga 
ctggggaccc 
tgtcagtcgc 
ccccccttgc 
gcaacatcat 
tctccatcct 
cctgttactc 
gcgcattttc 
ggaaacttgg 
ggctactgtc 
taaggaccaa 
ggttcgttgc 
gctggttcat 
accgatgaac 
tttttttctt 
ttttcctttt 
gtccgtgagc 



ctccccggcg 
ggttacgcgg 
cccgtgtcag 
gtacgctcca 
tcaatacctg 
ttccatgctc 
gggatctccc 
ggcaacatgc 
gtggcggcag 
tttggactct 
ggagatcctg 
ttacaaccct 
cgggtgtcca 
ggttgtcctg 
cggcagctcc 
ctccgacgac 
gggggagccg 
tagtgaggac 
atgcgctgcg 
ccacaacttg 
ctttgacaga 
gaaggcgtcc 
cccacattcg 
caaggccgtt 
aattgacacc 
ccgcaagcca 
ggccctttac 
ccaatactct 
ccctatgggc 
ccgtgttgag 
aaggtcgctc 
ctgcggctat 
cacatgttac 
gctcgtatgc 
ggcgagccta 
gcccaaacca 
gcacgatgca 
gcgggctgcg 
catgtatgcg 
tctagctcag 
cattgagcca 
actccatagt 
ggtaccgccc 
ccaggggggg 
gctcaaactc 
tggttacagc 
gtggtgccta 
ggggagctaa 
tttttttttt 
ctttcctttg 
cgcttgactg 



ccaaattatt 
gtgggggatt 
gttccggccc 
gcgtgcaaac 
gttgggtcac 
accgacccct 
ccctccttgg 
actacccgtc 
gagatgggcg 
ttcgagccgc 
cggaggtcca 
ccactgttag 
ttgccgcctg 
tcagaatcta 
gaatcgtcgg 
ggcgacgcgg 
ggggatcccg 
gtcgtctgct 
gaggaaacca 
gtctatgcta 
ctgcaggtcc 
acagttaagg 
gccagatcta 
aaccacatcc 
accatcatgg 
gctcgcctta 
gatgtggtct 
cctggacagc 
ttcgcatatg 
gagtcaatct 
acagagcggc 
cgccggtgcc 
ttgaaggccg 
ggagacgacc 
cgggccttca 
gaatacgact 
tctggcaaaa 
tgggagacag 
cccaccttgt 
gaacaacttg 
cttgacctac 
tactctccag 
ttgcgagtct 
agggctgcca 
actccaatcc 
gggggagaca 
ctcctacttt 
acactccagg 
tttttttttt 
gtggctccat 
cagagagtgc 



ctagggcgct 
tccactacgt 
ccgaattctt 
ccctcctacg 
agctcccatg 
cccacattac 
ccagctcatc 
atgactcccc 
ggaacatcac 
tccaagcgga 
ggaaattccc 
agtcctggaa 
ccaaggcccc 
ccgtgtcttc 
ccgtcgacag 
gatccgacgt 
atctcagcga 
gctcgatgtc 
agctgcccat 
caacatctcg 
tggacgacca 
ctaaacttct 
aatttggcta 
gctccgtgtg 
caaaaaatga 
tcgtattccc 
ccaccctccc 
gggtcgagtt 
acacccgctg 
accaatgttg 
tttacatcgg 
gcgcgagcgg 
ctgcggcctg 
ttgtcgttat 
cggaggctat 
tggagttgat 
gggtgtacta 
ctagacacac 
gggcaaggat 
aaaaagccct 
ctcagatcat 
gtgagatcaa 
ggagacatcg 
cttgtggcaa 
cggctgcgtc 
tatatcacag 
ctgtaggggt 
ccaataggcc 
tttttttttt 
cttagcccta 
tgatactggc 



gtggcgggtg 
gacgggcatg 
cacagaagtg 
ggaggaggtc 
cgagcccgaa 
ggcggagacg 
agctagccag 
ggacgctgac 
ccgcgtggag 
ggaggatgag 
tcgagcgatg 
ggacccggac 
tccgatacca 
tgccttggcg 
cggcacggca 
tgagtcgtac 
cgggtcttgg 
ctacacatgg 
caatgcactg 
cagcgcaagc 
ctaccgggac 
atccgtggag 
tggggcaaag 
gaaggacttg 
ggttttctgc 
agatttgggg 
tcaggccgtg 
cctggtgaat 
ttttgactca 
tgacttggcc 
gggccccctg 
tgtactgacg 
tcgagctgcg 
ctgtgaaagc 
gactagatac 
aacatcatgc 
tctcacccgt 
tccagtcaat 
gatcctgatg 
agattgtcag 
tcaacgactc 
tagggtggct 
ggccagaagt 
gtacctcttc 
ccagttggat 
cctgtctcgt 
aggcatctat 
atcctgtttt 
ctcctttttt 
gtcacggcta 
ctctctgcag 
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<400> 6 

gccagccccc 

tcttcacgca 

cccccctccc 

gacgaccggg 

gcgagactgc 

gtgcttgcga 

ctcaaagaaa 



gattgggggc 
gaaagcgtct 
gggagagcca 
tcctttcttg 
tagccgagta 
gtgccccggg 
aaccaaaggg 



gacactccac 
agccatggcg 
tagtggtctg 
gatcaacccg 
gtgttgggtc 
aggtctcgta 
cgcgccatga 



catagatcac 
ttagtatgag 
cggaaccggt 
ctcaatgcct 
gcgaaaggcc 
gaccgtgcac 
ttgaacaaga 



tcccctgtga 
tgtcgtgcag 
gagtacaccg 
ggagatttgg 
ttgtggtact 
catgagcacg 
tggattgcac 



ggaactactg 
cctccaggac 
gaattgccag 
gcgtgccccc 
gcctgatagg 
aatcctaaac 
gcaggttctc 
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cggccgcttg 
ctgatgccgc 
acctgtccgg 
cgacgggcgt 
tgctattggg 
aagtatccat 
cattcgacca 
ttgtcgatca 
ccaggctcaa 
gcttgccgaa 
tgggtgtggc 
ttggcggcga 
agcgcatcgc 
gtttccctct 
cgaagccgct 
ccgtcttttg 
aggggtcttt 
gttcctctgg 
aaccccccac 
gcaaaggcgg 
tggctctcct 
atgggatctg 
aacgtctagg 
atggcgccta 
agcctcacag 
acacaatctt 
ggctcaaaga 
caggacctcg 
ggcagctcgg 
ggcgacagca 
ggcggtccac 
acccgagggg 
cggtccccgg 
gcccatctac 
gcccaagggt 
gcgtatatgt 
accacgggtg 
tctgggggcg 
atcctgggca 
ctcgccaccg 
gctctgtcca 
aaggggggga 
aagctgtccg 
ataccaacta 
ggcgatttcg 
ctggacccga 
cagcggcgag 
gaacggccct 
gcttggtacg 
ccagggttgc 
acccacatag 
ctggtagcat 
caaatgtgga 
tataggctgg 
atggcatgca 
gtcctagcag 
atcatcttgt 
gatgagatgg 
gaacaattca 
gctgctcccg 
tggaatttca 
gcgatagcat 
accctcctgt 
gcttctgctt 
aaggtgcttg 
tttaaggtca 



ggtggagagg 
cgtgttccgg 
tgccctgaat 
tccttgcgca 
cgaagtgccg 
catggctgat 
ccaagcgaaa 
ggatgatctg 
ggcgcgcatg 
tatcatggtg 
ggaccgctat 
atgggctgac 
cttctatcgc 
agcgggatca 
tggaataagg 
gcaatgtgag 
cccctctcgc 
aagcttcttg 
ctggcgacag 
cacaacccca 
caagcgtatt 
atctggggcc 
ccccccgaac 
ttacggccta 
gccgggacag 
tcctggcgac 
cccttgccgg 
tcggctggca 
acctttactt 
gggggagcct 
tgctctgccc 
ttgcgaaggc 
tcttcacgga 
acgcccctac 
ataaggtgct 
ctaaggcaca 
cccccatcac 
cctatgacat 
tcggcacagt 
ctacgcctcc 
gcactggaga 
ggcacctcat 
gcctcggact 
gcggagacgt 
actcagtgat 
ccttcaccat 
gcaggactgg 
cgggcatgtt 
agctcacgcc 
ccgtctgcca 
acgcccattt 
accaggctac 
agtgtctcat 
gagccgttca 
tgtcggctga 
ctctggccgc 
ccggaaagcc 
aagagtgcgc 
aacagaaggc 
tggtggaatc 
tcagcgggat 
cactgatggc 
ttaacatcct 
tcgtaggcgc 
tggatatttt 
tgagcggcga 



ctattcggct 
ctgtcagcgc 
gaactgcagg 
gctgtgctcg 
gggcaggatc 
gcaatgcggc 
catcgcatcg 
gacgaagagc 
cccgacggcg 
gaaaatggcc 
caggacatag 
cgcttcctcg 
cttcttgacg 
attccgcccc 
ccggtgtgcg 
ggcccggaaa 
caaaggaatg 
aagacaaaca 
gtgcctctgc 
gtgccacgtt 
caacaagggg 
tcggtgcaca 
cacggggacg 
ctcccaacag 
gaaccaggtc 
ctgcgtcaat 
cccaaagggc 
agcgcccccc 
ggtcacgagg 
actctccccc 
ctcggggcac 
ggtggacttt 
caactcgtcc 
tggtagcggc 
tgtcctgaac 
tggtatcgac 
gtactccacc 
cataatatgt 
cctggaccaa 
gggatcggtc 
aatccccttt 
tttctgccat 
caatgctgta 
cattgtcgta 
cgactgcaat 
tgagacgacg 
taggggcagg 
cgattcctcg 
cgccgagacc 
ggaccatctg 
cttgtcccag 
ggtgtgcgcc 
acggctaaag 
aaacgaggtt 
cctggaggtc 
gtattgcctg 
ggccatcatt 
ctcacacctc 
aatcgggttg 
caagtggcgg 
acaatattta 
attcacagcc 
ggggggatgg 
cggcatcgct 
ggcaggttat 
gatgccctcc 



atgactgggc 
aggggcgccc 
acgaggcagc 
acgttgtcac 
tcctgtcatc 
ggctgcatac 
agcgagcacg 
atcaggggct 
aggatctcgt 
gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
tctccctccc 
tttgtctata 
cctggccctg 
caaggtctgt 
acgtctgtag 
ggccaaaagc 
gtgagttgga 
ctgaaggatg 
tgctttacat 
tggttttcct 
acgcgaggcc 
gagggggagg 
ggcgtgtgtt 
ccaatcaccc 
ggggcgcgtt 
catgccgatg 
aggcccgtct 
gctgtgggca 
gtacccgtcg 
cctccggccg 
aagagcacta 
ccgtccgtcg 
cctaacatca 
tatggcaagt 
gatgagtgcc 
gcggagacgg 
accgtgccac 
tatggcaaag 
tccaagaaga 
gcatattacc 
gcaacggacg 
acatgtgtca 
accgtgccac 
atgggcattt 
gttctgtgcg 
tcagttaggt 
gagttctggg 
actaagcagg 
agggctcagg 
cctacgctgc 
actaccacac 
gtcacgagca 
acaacaggca 
cccgacaggg 
ccttacatcg 
ctgcaaacag 
accctcgaag 
gcaggcttgt 
tctatcacca 
gtggccgccc 
ggagcggctg 
ggagcagggg 
accgaggacc 



acaacagaca 
ggttcttttt 
gcggctatcg 
tgaagcggga 
tcaccttgct 
gcttgatccg 
tactcggatg 
cgcgccagcc 
cgtgacccat 
attcatcgac 
ccgtgatatt 
tatcgccgct 
agtttaaaca 
ccccccctaa 
tgttattttc 
tcttcttgac 
tgaatgtcgt 
cgaccctttg 
cacgtgtata 
tagttgtgga 
cccagaaggt 
gtgtttagtc 
ttgaaaaaca 
tacttggctg 
tccaagtggt 
ggactgtcta 
aaatgtacac 
ccttgacacc 
tcattccggt 
cctacttgaa 
tctttcgggc 
agtctatgga 
taccgcagac 
aggtgccggc 
ccgccaccct 
gaaccggggt 
ttcttgccga 
actcaactga 
ctggagcgcg 
atccaaacat 
ccatccccat 
aatgtgatga 
ggggccttga 
ctctaatgac 
cccagacagt 
aagacgcggt 
acaggtttgt 
agtgctatga 
tgcgggctta 
agagcgtctt 
caggagacaa 
ctccacctcc 
acgggccaac 
accccataac 
cctgggtgct 
gcgtggtcat 
aagtccttta 
aacagggaat 
ccaccaagca 
ccttctgggc 
ccactctgcc 
gcccgctcac 
aacttgctcc 
ttggcagcat 
tggcaggcgc 
tggttaacct 



atcggctgct 
gtcaagaccg 
tggctggcca 
agggactggc 
cctgccgaga 
gctacctgcc 
gaagccggtc 
gaactgttcg 
ggcgatgcct 
tgtggccggc 
gctgaagagc 
cccgattcgc 
gaccacaacg 
cgttactggc 
caccatattg 
gagcattcct 
gaaggaagca 
caggcagcgg 
agatacacct 
aagagtcaaa 
accccattgt 
gaggttaaaa 
cgataatacc 
catcatcact 
ctccaccgca 
tcatggtgcc 
caatgtggac 
atgcacctgc 
gcgccggcgg 
gggctcttcg 
tgccgtgtgc 
aaccactatg 
attccaggtg 
tgcgtatgca 
aggtttcggg 
aaggaccatc 
cggtggttgc 
ctcgaccact 
actcgtcgtg 
cgaggaggtg 
cgagaccatc 
gctcgccgcg 
tgtatccgtc 
gggctttacc 
cgacttcagc 
gtcacgctcg 
gactccagga 
cgcgggctgt 
cctaaacaca 
tacaggcctc 
cttcccctac 
atcgtgggac 
gcccctgctg 
caaatacatc 
ggtaggcgga 
tgtgggcagg 
ccgggagttc 
gcagctcgcc 
agcggaggct 
gaagcatatg 
tggcaacccc 
cacccaacat 
tcccagcgct 
aggccttggg 
gctcgtggcc 
actccctgct 
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atcctctccc 
gtgggcccag 
ggtaaccacg 
cagatcctct 
gaggactgct 
acggtgttga 
gtccccttct 
caaaccacct 
atcgtggggc 
accacgggcc 
gctgctgagg 
accactgaca 
gatggggtgc 
acattcctgg 
ccggacgtag 
gctaagcgta 
ctgtctgcgc 
ctcatcgagg 
tcagaaaata 
agggaagtat 
cccatatggg 
tacgtccctc 
cctccacgga 
gagctcgcca 
acggcctctc 
tcctccatgc 
tctaccgtaa 
acaggcgccc 
agcaactctt 
ctgcggcaga 
gtgctcaagg 
gaagcctgta 
gacgtccgga 
ctggaagaca 
gtccaaccag 
gttcgtgtgt 
atgggctctt 
gcctggaaag 
acggtcactg 
cccgaagcca 
actaattcta 
accagctgcg 
aagctccagg 
gcggggaccc 
tctgcccccc 
tcctccaatg 
gaccccacca 
tcctggctag 
actcatttct 
atctacgggg 
catggcctta 
tcatgcctca 
gtccgcgcta 
aactgggcag 
ttatccagct 
gcccgacccc 
ctactcccca 
tttccctttt 
tttttcctct 
tagctgtgaa 
agatcaagt 



ctggcgccct 
gggagggggc 
tctcccccac 
ctagtcttac 
ccacgccatg 
ctgatttcaa 
tctcatgtca 
gcccatgtgg 
ctaggacctg 
cctgcacgcc 
agtacgtgga 
acgtaaagtg 
ggttgcacag 
tcgggctcaa 
cagtgctcac 
ggctggccag 
cttccttgaa 
ccaacctcct 
aggtagtaat 
ccgttccggc 
cacgcccgga 
cagtggtaca 
ggaagaggac 
caaagacctt 
ctgaccagcc 
ccccccttga 
gcgaggaggc 
tgatcacgcc 
tgctccgtca 
agaaggtcac 
agatgaaggc 
agctgacgcc 
acctatccag 
ctgagacacc 
agaagggggg 
gcgagaaaat 
catacggatt 
cgaagaaatg 
agaatgacat 
gacaggccat 
aagggcagaa 
gtaataccct 
actgcacgat 
aagaggacga 
ctggggaccc 
tgtcagtcgc 
ccccccttgc 
gcaacatcat 
tctccatcct 
cctgttactc 
gcgcattttc 
ggaaacttgg 
ggctactgtc 
taaggaccaa 
ggttcgttgc 
gctggttcat 
accgatgaac 
tttttttctt 
ttttttcctt 
aggtccgtga 



agtcgtcggg 
tgtgcagtgg 
gcactatgtg 
catcactcag 
ctccggctcg 
gacctggctc 
acgtgggtac 
agcacagatc 
tagtaacacg 
ctccccggcg 
ggttacgcgg 
cccgtgtcag 
gtacgctcca 
tcaatacctg 
ttccatgctc 
gggatctccc 
ggcaacatgc 
gtggcggcag 
tttggactct 
ggagatcctg 
ttacaaccct 
cgggtgtcca 
ggttgtcctg 
cggcagctcc 
ctccgacgac 

gggggagccg 

tagtgaggac 
atgcgctgcg 
ccacaacttg 
ctttgacaga 
gaaggcgtcc 
cccacattcg 
caaggccgtt 
aattgacacc 
ccgcaagcca 
ggccctttac 
ccaatactct 
ccctatgggc 
ccgtgttgag 
aaggtcgctc 
ctgcggctat 
cacatgttac 
gctcgtatgc 
ggcgagccta 
gcccaaacca 
gcacgatgca 
gcgggctgcg 
catgtatgcg 
tctagctcag 
cattgagcca 
actccatagt 
ggtaccgccc 
ccaggggggg 
gctcaaactc 
tggttacagc 
gtggtgccta 
ggggacctaa 
tttttttttt 
ttctttcctt 
gccgcttgac 



gtcgtgtgcg 
atgaaccggc 
cctgagagcg 
ctgctgaaga 
tggctaagag 
cagtccaagc 
aagggagtct 
accggacatg 
tggcatggaa 
ccaaattatt 
gtgggggatt 
gttccggccc 
gcgtgcaaac 
gttgggtcac 
accgacccct 
ccctccttgg 
actacccgtc 
gagatgggcg 
ttcgagccgc 
cggaggtcca 
ccactgttag 
ttgccgcctg 
tcagaatcta 
gaatcgtcgg 
ggcgacgcgg 
ggggatcccg 
gtcgtctgct 
gaggaaacca 
gtctatgcta 
ctgcaggtcc 
acagttaagg 
gccagatcta 
aaccacatcc 
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gctcgcctta 
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cctggacagc 
ttcgcatatg 
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acagagcggc 
cgccggtgcc 
ttgaaggccg 
ggagacgacc 
cgggccttca 
gaatacgact 
tctggcaaaa 
tgggagacag 
cccaccttgt 
gaacaacttg 
cttgacctac 
tactctccag 
ttgcgagtct 
agggctgcca 
actccaatcc 

gggggagaca 

ctcctacttt 
acactccagg 
tttttttttt 
tggtggctcc 
tgcagagagt 



cagcgatact 
tgatagcgtt 
acgctgcagc 
ggcttcacca 
atgtttggga 
tcctgccgcg 
ggcggggcga 
tgaaaaacgg 
cattccccat 
ctagggcgct 
tccactacgt 
ccgaattctt 
ccctcctacg 
agctcccatg 
cccacattac 
ccagctcatc 
atgactcccc 
ggaacatcac 
tccaagcgga 
ggaaattccc 
agtcctggaa 
ccaaggcccc 
ccgtgtcttc 
ccgtcgacag 
gatccgacgt 
atctcagcga 
gctcgatgtc 
agctgcccat 
caacatctcg 
tggacgacca 
ctaaacttct 
aatttggcta 
gctccgtgtg 
caaaaaatga 
tcgtattccc 
ccaccctccc 
gggtcgagtt 
acacccgctg 
accaatgttg 
tttacatcgg 
gcgcgagcgg 
ctgcggcctg 
ttgtcgttat 
cggaggctat 
tggagttgat 
gggtgtacta 
ctagacacac 
gggcaaggat 
aaaaagccct 
ctcagatcat 
gtgagatcaa 
ggagacatcg 
cttgtggcaa 
cggctgcgtc 
tatatcacag 
ctgtaggggt 
ccaataggcc 
tttttttttt 
atcttagccc 
gctgatactg 



gcgtcggcac 
cgcttcgcgg 
acgtgtcact 
gtggatcaac 
ttggatatgc 
attgccggga 
cggcatcatg 
ttccatgagg 
taacgcgtac 
gtggcgggtg 
gacgggcatg 
cacagaagtg 
ggaggaggtc 
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tggggcaaag 
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tgacttggcc 
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gatcctgatg 
agattgtcag 
tcaacgactc 
tagggtggct 
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gtacctcttc 
ccagttggat 
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gtgcctctgc 
gtgccacgtt 
caacaagggg 
tcggtgcaca 
cacggggacg 
ctcccaacag 
gaaccaggtc 
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ggtcacgagg 
actctccccc 
ctcggggcac 
ggtggacttt 
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cctggaggtc 
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catagatcac 
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agcgagcacg 
atcaggggct 
aggatctcgt 
gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
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tttgtctata 
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caaggtctgt 
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tgctttacat 
tggttttcct 
acgcgaggcc 
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ctccacctcc 
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tggaatttca 
gcgatagcat 
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gcttctgctt 
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tttaaggtca 
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ggtaaccacg 
cagatcctct 
gaggactgct 
acggtgttga 
gtccccttct 
caaaccacct 
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gctgctgagg 
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gatggggtgc 
acattcctgg 
ccggacgtag 
gctaagcgta 
ctgtactctt 
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tacaaccctc 
gggtgtccat 
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tccgacgacg 
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cacaacttgg 
tttgacagac 
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ccacattcgg 
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attgacacca 
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gccctttacg 
caatactctc 
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gcgagcctac 
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tggcatggaa 
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gttgggtcac 
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ccctccttgg 
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gccagccccc 
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cggccgcttg 
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ctggtagcat 
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gctgaagagc 
cccgattcgc 
gaccacaacg 
cgttactggc 
caccatattg 
gagcattcct 
gaaggaagca 
caggcagcgg 
agatacacct 
aagagtcaaa 
accccattgt 
gaggttaaaa 
cgataatacc 
catcatcact 
ctccaccgca 
tcatggtgcc 
caatgtggac 
atgcacctgc 
gcgccggcgg 
gggctcttcg 
tgccgtgtgc 
aaccactatg 
attccaggtg 
tgcgtatgca 
aggtttcggg 
aaggaccatc 
cggtggttgc 
ctcgaccact 
actcgtcgtg 
cgaggaggtg 
cgagaccatc 
gctcgccgcg 
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aagctgtccg 
ataccaacta 
ggcgatttcg 
ctggacccga 
cagcggcgag 
gaacggccct 
gcttggtacg 
ccagggttgc 
acccacatag 
ctggtagcat 
caaatgtggg 
tataggctgg 
atggcatgca 
gtcctagcag 
atcatcttgt 
gatgagatgg 
gaacaattca 
gctgctcccg 
tggaatttca 
gcgatagcat 
accctcctgt 
gcttctgctt 
aaggtgcttg 
tttaaggtca 
atcctctccc 
gtgggcccag 
ggtaaccacg 
cagatcctct 
gaggactgct 
acggtgttga 
gtccccttct 
caaaccacct 
atcgtggggc 
accacgggcc 
gctgctgagg 
accactgaca 
gatggggtgc 
acattcctgg 
ccggacgtag 
gctaagcgtg 
ctgtctgcgc 
ctcatcgagg 
tcagaaaata 
agggaagtat 
cccatatggg 
tacgtccctc 
cctccacgga 
gagctcgcca 
acggcctctc 
tcctccatgc 
tctaccgtaa 
acaggcgccc 
agcaactctt 
ctgcggcaga 
gtgctcaagg 
gaagcctgta 
gacgtccgga 
ctggaagaca 
gtccaaccag 
gttcgtgtgt 
atgggctctt 
gcctggaaag 
acggtcactg 
cccgaagcca 
actaattcta 
accagctgcg 



gcctcggact 
gcggagacgt 
actcagtgat 
ccttcaccat 
gcaggactgg 
cgggcatgtt 
agctcacgcc 
ccgtctgcca 
acgcccattt 
accaggctac 
agtgtctcat 
gagccgttca 
tgtcggctga 
ctctggccgc 
ccggaaagcc 
aagagtgcgc 
aacagaaggc 
tggtggaatc 
tcagcgggat 
cactgatggc 
ttaacatcct 
tcgtaggcgc 
tggatatttt 
tgagcggcga 
ctggcgccct 
gggagggggc 
tctcccccac 
ctggtcttac 
ccacgccatg 
ctgatttcaa 
tctcatgtca 
gcccatgtgg 
ctaggacctg 
cctgcacgcc 
agtacgtgga 
acgtaaagtg 
ggttgcacag 
tcgggctcaa 
cagtgctcac 
ggctggccag 
cttccttgaa 
ccaacctcct 
aggtagtaat 
ccgttccggc 
cacgcccgga 
cagtggtaca 
ggaagaggac 
caaagacctt 
ctgaccagcc 
ccccccttga 
gcgaggaggc 
tgatcacgcc 
tgctccgtca 
agaaggtcac 
agatgaaggc 
agctgacgcc 
acctatccag 
ctgagacacc 
agaagggggg 
gcgagaaaat 
catacggatt 
cgaagaaatg 
agaatgacat 
gacaggccat 
aagggcagaa 
gtaataccct 



caatgctgta 
cattgtcgta 
cgactgcaat 
tgagacgacg 
taggggcagg 
cgattcctcg 
cgccgagacc 
ggaccatctg 
cttgtcccag 
ggtgtgcgcc 
acggctaaag 
aaacgaggtt 
cctggaggtc 
gtattgcctg 
ggccatcatt 
ctcacacctc 
aatcgggttg 
caagtggcgg 
acaatattta 
attcacagcc 
ggggggatgg 
cggcatcgct 
ggcaggttat 
gatgccctcc 
agtcgtcggg 
tgtgcagtgg 
gcactatgtg 
catcactcag 
ctccggctcg 
gacctggctc 
acgtgggtac 
agcacagatc 
tagtaacacg 
ctccccggcg 
ggttacgcgg 
cccgtgtcag 
gtacgctcca 
tcaatacctg 
ttccatgctc 
gggatctccc 
ggcaacatgc 
gtggcggcag 
tttggactct 
ggagatcctg 
ttacaaccct 
cgggtgtcca 
ggttgtcctg 
cggcagctcc 
ctccgacgac 
gggggagccg 
tagtgaggac 
atgcgctgcg 
ccacaacttg 
ctttgacaga 
gaaggcgtcc 
cccacattcg 
caaggccgtt 
aattgacacc 
ccgcaagcca 
ggccctttac 
ccaatactct 
ccctatgggc 
ccgtgttgag 
aaggtcgctc 
ctgcggctat 
cacatgttac 



gcatattacc 
gcaacggacg 
acatgtgtca 
accgtgccac 
atgggcattt 
gttctgtgcg 
tcagttaggt 
gagttctggg 
actaagcagg 
agggctcagg 
cctacgctgc 
actaccacac 
gtcacgagca 
acaacaggca 
cccgacaggg 
ccttacatcg 
ctgcaaacag 
accctcgaag 
gcaggcttgt 
tctatcacca 
gtggccgccc 
ggagcggctg 
ggagcagggg 
accgaggacc 
gtcgtgtgcg 
atgaaccggc 
cctgagagcg 
ctgctgaaga 
tggctaagag 
cagtccaagc 
aagggagtct 
accggacatg 
tggcatggaa 
ccaaattatt 
gtgggggatt 
gttccggccc 
gcgtgcaaac 
gttgggtcac 
accgacccct 
ccctccttgg 
actacccgtc 
gagatgggcg 
ttcgagccgc 
cggaggtcca 
ccactgttag 
ttgccgcctg 
tcagaatcta 
gaatcgtcgg 
ggcgacgcgg 
ggggatcccg 
gtcgtctgct 
gaggaaacca 
gtctatgcta 
ctgcaggtcc 
acagttaagg 
gccagatcta 
aaccacatcc 
accatcatgg 
gctcgcctta 
gatgtggtct 
cctggacagc 
ttcgcatatg 
gagtcaatct 
acagagcggc 
cgccggtgcc 
ttgaaggccg 



ggggccttga 
ctctaatgac 
cccagacagt 
aagacgcggt 
acaggtttgt 
agtgctatga 
tgcgggctta 
agagcgtctt 
caggagacaa 
ctccacctcc 
acgggccaac 
accccataac 
cctgggtgct 
gcgtggtcat 
aagtccttta 
aacagggaat 
ccaccaagca 
ccttctgggc 
ccactctgcc 
gcccgctcac 
aacttgctcc 
ttggcagcat 
tggcaggcgc 
tggttaacct 
cagcgatact 
tgatagcgtt 
acgctgcagc 
ggcttcacca 
atgtttggga 
tcctgccgcg 
ggcggggcga 
tgaaaaacgg 
cattccccat 
ctagggcgct 
tccactacgt 
ccgaattctt 
ccctcctacg 
agctcccatg 
cccacattac 
ccagctcatc 
atgactcccc 
ggaacatcac 
tccaagcgga 
ggaaattccc 
agtcctggaa 
ccaaggcccc 
ccgtgtcttc 
ccgtcgacag 
gatccgacgt 
atctcagcga 
gctcgatgtc 
agctgcccat 
caacatctcg 
tggacgacca 
ctaaacttct 
aatttggcta 
gctccgtgtg 
caaaaaatga 
tcgtattccc 
ccaccctccc 
gggtcgagtt 
acacccgctg 
accaatgttg 
tttacatcgg 
gcgcgagcgg 
ctgcggcctg 



tgtatccgtc 
gggctttacc 
cgacttcagc 
gtcacgctcg 
gactccagga 
cgcgggctgt 
cctaaacaca 
tacaggcctc 
cttcccctac 
atcgtgggac 
gcccctgctg 
caaatacatc 
ggtaggcgga 
tgtgggcagg 
ccgggagttc 
gcagctcgcc 
agcggaggct 
gaagcatatg 
tggcaacccc 
cacccaacat 
tcccagcgct 
aggccttggg 
gctcgtggcc 
actccctgct 
gcgtcggcac 
cgcttcgcgg 
acgtgtcact 
gtggatcaac 
ttggatatgc 
attgccggga 
cggcatcatg 
ttccatgagg 
taacgcgtac 
gtggcgggtg 
gacgggcatg 
cacagaagtg 
ggaggaggtc 
cgagcccgaa 
ggcggagacg 
agctagccag 
ggacgctgac 
ccgcgtggag 
ggaggatgag 
tcgagcgatg 
ggacccggac 
tccgatacca 
tgccttggcg 
cggcacggca 
tgagtcgtac 
cgggtcttgg 
ctacacatgg 
caatgcactg 
cagcgcaagc 
ctaccgggac 
atccgtggag 
tggggcaaag 
gaaggacttg 
ggttttctgc 
agatttgggg 
tcaggccgtg 
cctggtgaat 
ttttgactca 
tgacttggcc 
gggccccctg 
tgtactgacg 
tcgagctgcg 
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aagctccagg 
gcggggaccc 
tctgcccccc 
tcctccaatg 
gaccccacca 
tcctggctag 
actcatttct 
atctacgggg 
catggcctta 
tcatgcctca 
gtccgcgcta 
aactgggcag 
ttatccagct 
gcccgacccc 
ctactcccca 
tttccctttt 
tttttcctct 
tagctgtgaa 
agatcaagt 



actgcacgat 
aagaggacga 
ctggggaccc 
tgtcagtcgc 
ccccccttgc 
gcaacatcat 
tctccatcct 
cctgttactc 
gcgcattttc 
ggaaacttgg 
ggctactgtc 
taaggaccaa 
ggttcgttgc 
gctggttcat 
accgatgaac 
tttttttctt 
ttttttcctt 
aggtccgtga 



gctcgtatgc 
ggcgagccta 
gcccaaacca 
gcacgatgca 
gcgggctgcg 
catgtatgcg 
tctagctcag 
cattgagcca 
actccatagt 
ggtaccgccc 
ccaggggggg 
gctcaaactc 
tggttacagc 
gtggtgccta 
ggggacctaa 
tttttttttt 
ttctttcctt 
gccgcttgac 



ggagacgacc 
cgggccttca 
gaatacgact 
tctggcaaaa 
tgggagacag 
cccaccttgt 
gaacaacttg 
cttgacctac 
tactctccag 
ttgcgagtct 
agggctgcca 
actccaatcc 
gggggagaca 
ctcctacttt 
acactccagg 
tttttttttt 
tggtggctcc 
tgcagagagt 



ttgtcgttat 
cggaggctat 
tggagttgat 
gggtgtacta 
ctagacacac 
gggcaaggat 
aaaaagccct 
ctcagatcat 
gtgagatcaa 
ggagacatcg 
cttgtggcaa 
cggctgcgtc 
tatatcacag 
ctgtaggggt 
ccaataggcc 
tttttttttt 
atcttagccc 
gctgatactg 



ctgtgaaagc 
gactagatac 
aacatcatgc 
tctcacccgt 
tccagtcaat 
gatcctgatg 
agattgtcag 
tcaacgactc 
tagggtggct 
ggccagaagt 
gtacctcttc 
ccagttggat 
cctgtctcgt 
aggcatctat 
atcctgtttt 
ttctcctttt 
tagtcacggc 
gcctctctgc 
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gccagccccc 

tcttcacgca 

cccccctccc 

gacgaccggg 

gcgagactgc 

gtgcttgcga 

ctcaaagaaa 

cggccgcttg 

ctgatgccgc 

acctgtccgg 

cgacgggcgt 

tgctattggg 

aagtatccat 

cattcgacca 

ttgtcgatca 

ccaggctcaa 

gcttgccgaa 

tgggtgtggc 

ttggcggcga 

agcgcatcgc 

gtttccctct 

cgaagccgct 

ccgtcttttg 

aggggtcttt 

gttcctctgg 
aaccccccac 
gcaaaggcgg 
tggctctcct 
atgggatctg 
aacgtctagg 
atggcgccta 
agcctcacag 
acacaatctt 
ggctcaaaga 
caggacctcg 
ggcagctcgg 
ggcgacagca 
ggcggtccac 
acccgagggg 
cggtccccgg 



gattgggggc 
gaaagcgtct 
gggagagcca 
tcctttcttg 
tagccgagta 
gtgccccggg 
aaccaaaggg 
ggtggagagg 
cgtgttccgg 
tgccctgaat 
tccttgcgca 
cgaagtgccg 
catggctgat 
ccaagcgaaa 
ggatgatctg 
ggcgcgcatg 
tatcatggtg 
ggaccgctat 
atgggctgac 
cttctatcgc 
agcgggatca 
tggaataagg 
gcaatgtgag 
cccctctcgc 
aagcttcttg 
ctggcgacag 
cacaacccca 
caagcgtatt 
atctggggcc 
ccccccgaac 
ttacggccta 
gccgggacag 
tcctggcgac 
cccttgccgg 
tcggctggca 
acctttactt 
gggggagcct 
tgctctgccc 
ttgcgaaggc 
tcttcacgga 



gacactccac 
agccatggcg 
tagtggtctg 
gatcaacccg 
gtgttgggtc 
aggtctcgta 
cgcgccatga 
ctattcggct 
ctgtcagcgc 
gaactgcagg 
gctgtgctcg 
gggcaggatc 
gcaatgcggc 
catcgcatcg 
gacgaagagc 
cccgacggcg 
gaaaatggcc 
caggacatag 
cgcttcctcg 
cttcttgacg 
attccgcccc 
ccggtgtgcg 
ggcccggaaa 
caaaggaatg 
aagacaaaca 
gtgcctctgc 
gtgccacgtt 
caacaagggg 
tcggtgcaca 
cacggggacg 
ctcccaacag 
gaaccaggtc 
ctgcgtcaat 
cccaaagggc 
agcgcccccc 
ggtcacgagg 
actctccccc 
ctcggggcac 
ggtggacttt 
caactcgtcc 



catagatcac 
ttagtatgag 
cggaaccggt 
ctcaatgcct 
gcgaaaggcc 
gaccgtgcac 
ttgaacaaga 
atgactgggc 

aggggcgccc 

acgaggcagc 
acgttgtcac 
tcctgtcatc 
ggctgcatac 
agcgagcacg 
atcaggggct 
aggatctcgt 
gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
tctccctccc 
tttgtctata 
cctggccctg 
caaggtctgt 
acgtctgtag 
ggccaaaagc 
gtgagttgga 
ctgaaggatg 
tgctttacat 
tggttttcct 
acgcgaggcc 
gagggggagg 
ggcgtgtgtt 
ccaatcaccc 
ggggcgcgtt 
catgccgatg 
aggcccgtct 
gctgtgggca 
gtacccgtcg 
cctccggccg 



tcccctgtga 
tgtcgtgcag 
gagtacaccg 
ggagatttgg 
ttgtggtact 
catgagcacg 
tggattgcac 
acaacagaca 
ggttcttttt 
gcggctatcg 
tgaagcggga 
tcaccttgct 
gcttgatccg 
tactcggatg 
cgcgccagcc 
cgtgacccat 
attcatcgac 
ccgtgatatt 
tatcgccgct 
agtttaaaca 
ccccccctaa 
tgttattttc 
tcttcttgac 
tgaatgtcgt 
cgaccctttg 
cacgtgtata 
tagttgtgga 
cccagaaggt 
gtgtttagtc 
ttgaaaaaca 
tacttggctg 
tccaagtggt 
ggactgtcta 
aaatgtacac 
ccttgacacc 
tcattccggt 
cctacttgaa 
tctttcgggc 
agtctatgga 
taccgcagac 



ggaactactg 
cctccaggac 
gaattgccag 
gcgtgccccc 
gcctgatagg 
aatcctaaac 
gcaggttctc 
atcggctgct 
gtcaagaccg 
tggctggcca 
agggactggc 
cctgccgaga 
gctacctgcc 
gaagccggtc 
gaactgttcg 
ggcgatgcct 
tgtggccggc 
gctgaagagc 
cccgattcgc 
gaccacaacg 
cgttactggc 
caccatattg 
gagcattcct 
gaaggaagca 
caggcagcgg 
agatacacct 
aagagtcaaa 
accccattgt 
gaggttaaaa 
cgataatacc 
catcatcact 
ctccaccgca 
tcatggtgcc 
caatgtggac 
atgcacctgc 
gcgccggcgg 
gggctcttcg 
tgccgtgtgc 
aaccactatg 
attccaggtg 
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gcccatctac 
gcccaagggt 
gcgtatatgt 
accacgggtg 
tctgggggcg 
atcctgggca 
ctcgccaccg 
gctctgtcca 
aaggggggga 
aagctgtccg 
ataccaacta 
ggcgatttcg 
ctggacccga 
cagcggcgag 
gaacggccct 
gcttggtacg 
ccagggttgc 
acccacatag 
ctggtagcat 
caaatgtgga 
tataggctgg 
atggcatgca 
gtcctagcag 
atcatcttgt 
gatgagatgg 
gaacaattca 
gctgctcccg 
tggaatttca 
gcgatagcat 
accctcctgt 
gcttctgctt 
aaggtgcttg 
tttaaggtca 
atcctctccc 
gtgggcccag 
ggtaaccacg 
cagatcctct 
gaggactgct 
acggtgttga 
gtccccttct 
caaaccacct 
atcgtggggc 
accacgggcc 
gctgctgagg 
accactgaca 
gatggggtgc 
acattcctgg 
ccggacgtag 
gctaagcgta 
ctgtctgcgc 
ctcatcgagg 
tcagaaaata 
agggaagtat 
cccatatggg 
tacgtccctc 
cctccacgga 
gagctcgcca 
acggcctctc 
tcctccatgc 
tctaccgtaa 
acaggcgccc 
agcaactctt 
ctgcggcaga 
gtgctcaagg 
gaagcctgta 
gacgtccgga 



acgcccctac 
ataaggtgct 
ctaaggcaca 
cccccatcac 
cctatgacat 
tcggcacagt 
ctacgcctcc 
gcactggaga 
ggcacctcat 
gcctcggact 
gcggagacgt 
actcagtgat 
ccttcaccat 
gcaggactgg 
cgggcatgtt 
agctcacgcc 
ccgtctgcca 
acgcccattt 
accaggctac 
agtgtctcat 
gagccgttca 
tgtcggctga 
ctctggccgc 
ccggaaagcc 
aagagtgcgc 
aacagaaggc 
tggtggaatc 
tcagcgggat 
cactgatggc 
ttaacatcct 
tcgtaggcgc 
tggatatttt 
tgagcggcga 
ctggcgccct 
gggagggggc 
tctcccccac 
ctagtcttac 
ccacgccatg 
ctgatttcaa 
tctcatgtca 
gcccatgtgg 
ctaggacctg 
cctgcacgcc 
agtacgtgga 
acgtaaagtg 
ggttgcacag 
tcgggctcaa 
cagtgctcac 
ggctggccag 
cttccttgaa 
ccaacctcct 
aggtagtaat 
ccgttccggc 
cacgcccgga 
cagtggtaca 
ggaagaggac 
caaagacctt 
ctgaccagcc 
ccccccttga 
gcgaggaggc 
tgatcacgcc 
tgctccgtca 
agaaggtcac 
agatgaaggc 
agctgacgcc 
acctatccag 



tggtagcggc 
tgtcctgaac 
tggtatcgac 
gtactccacc 
cataatatgt 
cctggaccaa 
gggatcggtc 
aatccccttt 
tttctgccat 
caatgctgta 
cattgtcgta 
cgactgcaat 
tgagacgacg 
taggggcagg 
cgattcctcg 
cgccgagacc 
ggaccatctg 
cttgtcccag 
ggtgtgcgcc 
acggctaaag 
aaacgaggtt 
cctggaggtc 
gtattgcctg 
ggccatcatt 
ctcacacctc 
aatcgggttg 
caagtggcgg 
acaatattta 
attcacagcc 
ggggggatgg 
cggcatcgct 
ggcaggttat 
gatgccctcc 
agtcgtcggg 
tgtgcagtgg 
gcactatgtg 
catcactcag 
ctccggctcg 
gacctggctc 
acgtgggtac 
agcacagatc 
tagtaacacg 
ctccccggcg 
ggttacgcgg 
cccgtgtcag 
gtacgctcca 
tcaatacctg 
ttccatgctc 
gggatctccc 
ggcaacatgc 
gtggcggcag 
tttggactct 
ggagatcctg 
ttacaaccct 
cgggtgtcca 
ggttgtcctg 
cggcagctcc 
ctccgacgac 
gggggagccg 
tagtgaggac 
atgcgctgcg 
ccacaacttg 
ctttgacaga 
gaaggcgtcc 
cccacattcg 
caaggccgtt 



aagagcacta 
ccgtccgtcg 
cctaacatca 
tatggcaagt 
gatgagtgcc 
gcggagacgg 
accgtgccac 
tatggcaaag 
tccaagaaga 
gcatattacc 
gcaacggacg 
acatgtgtca 
accgtgccac 
atgggcattt 
gttctgtgcg 
tcagttaggt 
gagttctggg 
actaagcagg 
agggctcagg 
cctacgctgc 
actaccacac 
gtcacgagca 
acaacaggca 
cccgacaggg 
ccttacatcg 
ctgcaaacag 
accctcgaag 
gcaggcttgt 
tctatcacca 
gtggccgccc 
ggagcggctg 
ggagcagggg 
accgaggacc 
gtcgtgtgcg 
atgaaccggc 
cctgagagcg 
ctgctgaaga 
tggctaagag 
cagtccaagc 
aagggagtct 
accggacatg 
tggcatggaa 
ccaaattatt 
gtgggggatt 
gttccggccc 
gcgtgcaaac 
gttgggtcac 
accgacccct 
ccctccttgt 
actacccgtc 
gagatgggcg 
ttcgagccgc 
cggaggtcca 
ccactgttag 
ttgccgcctg 
tcagaatcta 
gaatcgtcgg 
ggcgacgcgg 
ggggatcccg 
gtcgtctgct 
gaggaaacca 
gtctatgcta 
ctgcaggtcc 
acagttaagg 
gccagatcta 
aaccacatcc 



aggtgccggc 
ccgccaccct 
gaaccggggt 
ttcttgccga 
actcaactga 
ctggagcgcg 
atccaaacat 
ccatccccat 
aatgtgatga 
ggggccttga 
ctctaatgac 
cccagacagt 
aagacgcggt 
acaggtttgt 
agtgctatga 
tgcgggctta 
agagcgtctt 
caggagacaa 
ctccacctcc 
acgggccaac 
accccataac 
cctgggtgct 
gcgtggtcat 
aagtccttta 
aacagggaat 
ccaccaagca 
ccttctgggc 
ccactctgcc 
gcccgctcac 
aacttgctcc 
ttggcagcat 
tggcaggcgc 
tggttaacct 
cagcgatact 
tgatagcgtt 
acgctgcagc 
ggcttcacca 
atgtttggga 
tcctgccgcg 
ggcggggcga 
tgaaaaacgg 
cattccccat 
ctagggcgct 
tccactacgt 
ccgaattctt 
ccctcctacg 
agctcccatg 
cccacattac 
ccagctcatc 
atgactcccc 
ggaacatcac 
tccaagcgga 
ggaaattccc 
agtcctggaa 
ccaaggcccc 
ccgtgtcttc 
ccgtcgacag 
gatccgacgt 
atctcagcga 
gctcgatgtc 
agctgcccat 
caacatctcg 
tggacgacca 
ctaaacttct 
aatttggcta 
gctccgtgtg 



tgcgtatgca 
aggtttcggg 
aaggaccatc 
cggtggttgc 
ctcgaccact 
actcgtcgtg 
cgaggaggtg 
cgagaccatc 
gctcgccgcg 
tgtatccgtc 
gggctttacc 
cgacttcagc 
gtcacgctcg 
gactccagga 
cgcgggctgt 
cctaaacaca 
tacaggcctc 
cttcccctac 
atcgtgggac 
gcccctgctg 
caaatacatc 
ggtaggcgga 
tgtgggcagg 
ccgggagttc 
gcagctcgcc 
agcggaggct 
gaagcatatg 
tggcaacccc 
cacccaacat 
tcccagcgct 
aggccttggg 
gctcgtggcc 
actccctgct 
gcgtcggcac 
cgcttcgcgg 
acgtgtcact 
gtggatcaac 
ttggatatgc 
attgccggga 
cggcatcatg 
ttccatgagg 
taacgcgtac 
gtggcgggtg 
gacgggcatg 
cacagaagtg 
ggaggaggtc 
cgagcccgaa 
ggcggagacg 
agctagccag 
ggacgctgac 
ccgcgtggag 
ggaggatgag 
tcgagcgatg 
ggacccggac 
tccgatacca 
tgccttggcg 
cggcacggca 
tgagtcgtac 
cgggtcttgg 
ctacacatgg 
caatgcactg 
cagcgcaagc 
ctaccgggac 
atccgtggag 
tggggcaaag 
gaaggacttg 
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ctggaagaca 
gtccaaccag 
gttcgtgtgt 
atgggctctt 
gcctggaaag 
acggtcactg 
cccgaagcca 
actaattcta 
accagctgcg 
aagctccagg 
gcggggaccc 
tctgcccccc 
tcctccaatg 
gaccccacca 
tcctggctag 
actcatttct 
atctacgggg 
catggcctta 
tcatgcctca 
gtccgcgcta 
aactgggcag 
ttatccagct 
gcccgacccc 
ctactcccca 
tttccctttt 
tttttcctct 
tagctgtgaa 
agatcaagt 



ctgagacacc 
agaagggggg 
gcgagaaaat 
catacggatt 
cgaagaaatg 
agaatgacat 
gacaggccat 
aagggcagaa 
gtaataccct 
actgcacgat 
aagaggacga 
ctggggaccc 
tgtcagtcgc 
ccccccttgc 
gcaacatcat 
tctccatcct 
cctgttactc 
gcgcattttc 
ggaaacttgg 
ggctactgtc 
taaggaccaa 
ggttcgttgc 
gctggttcat 
accgatgaac 
tttttttctt 
ttttttcctt 
aggtccgtga 



aattgacacc 
ccgcaagcca 
ggccctttac 
ccaatactct 
ccctatgggc 
ccgtgttgag 
aaggtcgctc 
ctgcggctat 
cacatgttac 
gctcgtatgc 
ggcgagccta 
gcccaaacca 
gcacgatgca 
gcgggctgcg 
catgtatgcg 
tctagctcag 
cattgagcca 
actccatagt 
ggtaccgccc 
ccaggggggg 
gctcaaactc 
tggttacagc 
gtggtgccta 
ggggacctaa 
tttttttttt 
ttctttcctt 
gccgcttgac 



accatcatgg 
gctcgcctta 
gatgtggtct 
cctggacagc 
ttcgcatatg 
gagtcaatct 
acagagcggc 
cgccggtgcc 
ttgaaggccg 
ggagacgacc 
cgggccttca 
gaatacgact 
tctggcaaaa 
tgggagacag 
cccaccttgt 
gaacaacttg 
cttgacctac 
tactctccag 
ttgcgagtct 
agggctgcca 
actccaatcc 
gggggagaca 
ctcctacttt 
acactccagg 
tttttttttt 
tggtggctcc 
tgcagagagt 



caaaaaatga 
tcgtattccc 
ccaccctccc 
gggtcgagtt 
acacccgctg 
accaatgttg 
tttacatcgg 
gcgcgagcgg 
ctgcggcctg 
ttgtcgttat 
cggaggctat 
tggagttgat 
gggtgtacta 
ctagacacac 
gggcaaggat 
aaaaagccct 
ctcagatcat 
gtgagatcaa 
ggagacatcg 
cttgtggcaa 
cggctgcgtc 
tatatcacag 
ctgtaggggt 
ccaataggcc 
tttttttttt 
atcttagccc 
gctgatactg 



ggttttctgc 
agatttgggg 
tcaggccgtg 
cctggtgaat 
ttttgactca 
tgacttggcc 
gggccccctg 
tgtactgacg 
tcgagctgcg 
ctgtgaaagc 
gactagatac 
aacatcatgc 
tctcacccgt 
tccagtcaat 
gatcctgatg 
agattgtcag 
tcaacgactc 
tagggtggct 
ggccagaagt 
gtacctcttc 
ccagttggat 
cctgtctcgt 
aggcatctat 
atcctgtttt 
ttctcctttt 
tagtcacggc 
gcctctctgc 
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<210> 11 
<211> 1341 
<212> DNA 

<213> Hepatitis C virus 



<400> 11 

tccggctcgt 

acctggctcc 

cgtgggtaca 

gcacagatca 

agtaacacgt 

tccccggcgc 

gttacgcggg 

ccgtgtcagg 

tacgctccag 

caatacctgg 

tccatgctca 

ggatctcccc 

gcaacatgca 

tggcggcagg 

ttggactctt 

gagatcctgc 

tacaaccctc 

gggtgtccat 

gttgtcctgt 

ggcagctccg 

tccgacgacg 

ggggagccgg 

agtgaggacg 



ggctaagaga 
agtccaagct 
agggagtctg 
ccggacatgt 
ggcatggaac 
caaattattc 
tgggggattt 
ttccggcccc 
cgtgcaaacc 
ttgggtcaca 
ccgacccctc 
cctgcttggc 
ctacccgtca 
agatgggcgg 
tcgagccgct 
ggaggtccag 
cactgttaga 
tgccgcctgc 
cagaatctac 
aatcgtcggc 
gcgacgcggg 
gggatcccga 
tcgtctgctg 



tgtttgggat 
cctgccgcga 
gcggggcgac 
gaaaaacggt 
attccccatt 
tagggcgctg 
ccactacgtg 
cgaattcttc 
cctcctacgg 
gctcccatgc 
ccacattacg 
cagctcatca 
tgactccccg 
gaacatcacc 
ccaagcggag 
gaaattccct 
gtcctggaag 
caaggcccct 
cgtgtcttct 
cgtcgacagc 
atccgacgtt 
tctcagcgac 



tggatatgca 
ttgccgggag 
ggcatcatgc 
tccatgagga 
aacgcgtaca 
tggcgggtgg 
acgggcatga 
acagaagtgg 
gaggaggtca 
gagcccgaac 
gcggagacgg 
gctagccagc 
gacgctgacc 
cgcgtggagt 
gaggatgaga 
cgagcgatgc 
gacccggact 
ccgataccac 
gccttggcgg 
ggcacggcaa 
gagtcgtact 
gggtcttggt 



cggtgttgac 
tccccttctt 
aaaccacctg 
tcgtggggcc 
ccacgggccc 
ctgctgagga 
ccactgacaa 
atggggtgcg 
cattcctggt 
cggacgtagc 
ctaagcgtag 
tgtctgcgcc 
tcatcgaggc 
cagaaaataa 
gggaagtatc 
ccatatgggc 
acgtccctcc 
ctccacggag 
agctcgccac 
cggcctctcc 
cctccatgcc 
ctaccgtaag 



tgatttcaag 
ctcatgtcaa 
cccatgtgga 
taggacctgt 
ctgcacgccc 
gtacgtggag 
cgtaaagtgc 
gttgcacagg 
cgggctcaat 
agtgctcact 
gctggccagg 
ttccttgaag 
caacctcctg 
ggtagtaatt 
cgttccggcg 
acgcccggat 
agtggtacac 
gaagaggacg 
aaagaccttc 
tgaccagccc 
cccccttgag 
cgaggaggct 
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<212> DNA 

<213> Hepatitis C virus 



<400> 12 

tccggctcgt ggctaagaga tgtttgggat 
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acctggctcc 
cgtgggtaca 
gcacagatca 
agtaacacgt 
tccccggcgc 
gttacgcggg 
ccgtgtcagg 
tacgctccag 
caatacctgg 
tccatgctca 
ggatctcccc 
gcaacatgca 
tggcggcagg 
ttggactctt 
gagatcctgc 
tacaaccctc 
gggtgtccat 
gttgtcctgt 
ggcagctccg 
tccgacgacg 
ggggagccgg 
agtgaggacg 



agtccaagct 
agggagtctg 
ccggacatgt 
ggcatggaac 
caaattattc 
tgggggattt 
ttccggcccc 
cgtgcaaacc 
ttgggtcaca 
ccgacccctc 
cccccttggc 
ctacccgtca 
agatgggcgg 
tcgagccgct 
ggaggtccag 
cactgttaga 
tgccgcctgc 
cagaatctac 
aatcgtcggc 
gcgacgcggg 
gggatcccga 
tcgtctgctg 



cctgccgcga 
gcggggcgac 
gaaaaacggt 
attccccatt 
tagggcgctg 
ccactacgtg 
cgaattcttc 
cctcctacgg 
gctcccatgc 
ccacattacg 
cagctcatca 
tgactccccg 
gaacatcacc 
ccaagcggag 
gaaattccct 
gtcctggaag 
caaggcccct 
cgtgtcttct 
cgtcgacagc 
atccgacgtt 
tctcagcgac 
c 



ttgccgggag 
ggcatcatgc 
tccatgagga 
aacgcgtaca 
tggcgggtgg 
acgggcatga 
acagaagtgg 
gaggaggtca 
gagcccgaac 
gcggagacgg 
gctagccagc 
gacgctgacc 
cgcgtggagt 
gaggatgaga 
cgagcgatgc 
gacccggact 
ccgataccac 
gccttggcgg 
ggcacggcaa 
gagtcgtact 
gggtcttggt 



tccccttctt 
aaaccacctg 
tcgtggggcc 
ccacgggccc 
ctgctgagga 
ccactgacaa 
atggggtgcg 
cattcctggt 
cggacgtagc 
ctaagcgtag 
tgtctgcgcc 
tcatcgaggc 
cagaaaataa 
gggaagtatc 
ccatatgggc 
acgtccctcc 
ctccacggag 
agctcgccac 
cggcctctcc 
cctccatgcc 
ctaccgtaag 



ctcatgtcaa 
cccatgtgga 
taggacctgt 
ctgcacgccc 
gtacgtggag 
cgtaaagtgc 
gttgcacagg 
cgggctcaat 
agtgctcact 
gctggccagg 
ttccttgaag 
caacctcctg 
ggtagtaatt 
cgttccggcg 
acgcccggat 
agtggtacac 
gaagaggacg 
aaagaccttc 
tgaccagccc 
cccccttgag 
cgaggaggct 
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<210> 13 
<211> 7987 
<212> DNA 

<213> Hepatitis C virus 



<400> 13 

gccagccccc 

tcttcacgca 

cccccctccc 

gacgaccggg 

gcgagactgc 

gtgcttgcga 

ctcaaagaaa 

cggccgcttg 

ctgatgccgc 

acctgtccgg 

cgacgggcgt 

tgctattggg 

aagtatccat 

cattcgacca 

ttgtcgatca 

ccaggctcaa 

gcttgccgaa 

tgggtgtggc 

ttggcggcga 

agcgcatcgc 

gtttccctct 

cgaagccgct 

ccgtcttttg 

aggggtcttt 

gttcctctgg 

aaccccccac 

gcaaaggcgg 

tggctctcct 

atgggatctg 

aacgtctagg 

atggcgccta 

agcctcacag 

acacaatctt 

ggctcaaaga 

caggacctcg 

ggcagctcgg 

ggcgacagca 



gattgggggc 
gaaagcgtct 
gggagagcca 
tcctttcttg 
tagccgagta 
gtgccccggg 
aaccaaaggg 
ggtggagagg 
cgtgttccgg 
tgccctgaat 
tccttgcgca 
cgaagtgccg 
catggctgat 
ccaagcgaaa 
ggatgatctg 
ggcgcgcatg 
tatcatggtg 
ggaccgctat 
atgggctgac 
cttctatcgc 
agcgggatca 
tggaataagg 
gcaatgtgag 
cccctctcgc 
aagcttcttg 
ctggcgacag 
cacaacccca 
caagcgtatt 
atctggggcc 
ccccccgaac 
ttacggccta 
gccgggacag 
tcctggcgac 
cccttgccgg 
tcggctggca 
acctttactt 
gggggagcct 



gacactccac 
agccatggcg 
tagtggtctg 
gatcaacccg 
gtgttgggtc 
aggtctcgta 
cgcgccatga 
ctattcggct 
ctgtcagcgc 
gaactgcagg 
gctgtgctcg 
gggcaggatc 
gcaatgcggc 
catcgcatcg 
gacgaagagc 
cccgacggcg 
gaaaatggcc 
caggacatag 
cgcttcctcg 
cttcttgacg 
attccgcccc 
ccggtgtgcg 
ggcccggaaa 
caaaggaatg 
aagacaaaca 
gtgcctctgc 
gtgccacgtt 
caacaagggg 
tcggtgcaca 
cacggggacg 
ctcccaacag 
gaaccaggtc 
ctgcgtcaat 
cccaaagggc 
agcgcccccc 
ggtcacgagg 
actctccccc 



catagatcac 
ttagtatgag 
cggaaccggt 
ctcaatgcct 
gcgaaaggcc 
gaccgtgcac 
ttgaacaaga 
atgactgggc 

aggggcgccc 

acgaggcagc 
acgttgtcac 
tcctgtcatc 
ggctgcatac 
agcgagcacg 
atcaggggct 
aggatctcgt 
gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
tctccctccc 
tttgtctata 
cctggccctg 
caaggtctgt 
acgtctgtag 
ggccaaaagc 
gtgagttgga 
ctgaaggatg 
tgctttacat 
tggttttcct 
acgcgaggcc 
gagggggagg 
ggcgtgtgtt 
ccaatcaccc 
ggggcgcgtt 
catgccgatg 
aggcccgtct 



tcccctgtga 
tgtcgtgcag 
gagtacaccg 
ggagatttgg 
ttgtggtact 
catgagcacg 
tggattgcac 
acaacagaca 
ggttcttttt 
gcggctatcg 
tgaagcggga 
tcaccttgct 
gcttgatccg 
tactcggatg 
cgcgccagcc 
cgtgacccat 
attcatcgac 
ccgtgatatt 
tatcgccgct 
agtttaaaca 
ccccccctaa 
tgttattttc 
tcttcttgac 
tgaatgtcgt 
cgaccctttg 
cacgtgtata 
tagttgtgga 
cccagaaggt 
gtgtttagtc 
ttgaaaaaca 
tacttggctg 
tccaagtggt 
ggactgtcta 
aaatgtacac 
ccttgacacc 
tcattccggt 
cctacttgaa 



ggaactactg 
cctccaggac 
gaattgccag 
gcgtgccccc 
gcctgatagg 
aatcctaaac 
gcaggttctc 
atcggctgct 
gtcaagaccg 
tggctggcca 
agggactggc 
cctgccgaga 
gctacctgcc 
gaagccggtc 
gaactgttcg 
ggcgatgcct 
tgtggccggc 
gctgaagagc 
cccgattcgc 
gaccacaacg 
cgttactggc 
caccatattg 
gagcattcct 
gaaggaagca 
caggcagcgg 
agatacacct 
aagagtcaaa 
accccattgt 
gaggttaaaa 
cgataatacc 
catcatcact 
ctccaccgca 
tcatggtgcc 
caatgtggac 
atgcacctgc 
gcgccggcgg 
gggctcttcg 
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ggcggtccac 
acccgagggg 
cggtccccgg 
gcccatctac 
gcccaagggt 
gcgtatatgt 
accacgggtg 
tctgggggcg 
atcctgggca 
ctcgccaccg 
gctctgtcca 
aaggggggga 
aagctgtccg 
ataccaacta 
ggcgatttcg 
ctggacccga 
cagcggcgag 
gaacggccct 
gcttggtacg 
ccagggttgc 
acccacatag 
ctggtagcat 
caaatgtgga 
tataggctgg 
atggcatgca 
gtcctagcag 
atcatcttgt 
gatgagatgg 
gaacaattca 
gctgctcccg 
tggaatttca 
gcgatagcat 
accctcctgt 
gcttctgctt 
aaggtgcttg 
tttaaggtca 
atcctctccc 
gtgggcccag 
ggtaaccacg 
cagatcctct 
gaggactgct 
acggtgttga 
gtccccttct 
caaaccacct 
atcgtggggc 
accacgggcc 
gctgctgagg 
accactgaca 
gatggggtgc 
acattcctgg 
ccggacgtag 
gctaagcgta 
ctgtctgcgc 
ctcatcgagg 
tcagaaaata 
agggaagtat 
cccatatggg 
tacgtccctc 
cctccacgga 
gagctcgcca 
acggcctctc 
tcctccatgc 
tctaccgtaa 
acaggcgccc 
agcaactctt 
ctgcggcaga 



tgctctgccc 
ttgcgaaggc 
tcttcacgga 
acgcccctac 
ataaggtgct 
ctaaggcaca 
cccccatcac 
cctatgacat 
tcggcacagt 
ctacgcctcc 
gcactggaga 
ggcacctcat 
gcctcggact 
gcggagacgt 
actcagtgat 
ccttcaccat 
gcaggactgg 
cgggcatgtt 
agctcacgcc 
ccgtctgcca 
acgcccattt 
accaggctac 
agtgtctcat 
gagccgttca 
tgtcggctga 
ctctggccgc 
ccggaaagcc 
aagagtgcgc 
aacagaaggc 
tggtggaatc 
tcagcgggat 
cactgatggc 
ttaacatcct 
tcgtaggcgc 
tggatatttt 
tgagcggcga 
ctggcgccct 
gggagggggc 
tctcccccac 
ctagtcttac 
ccacgccatg 
ctgatttcaa 
tctcatgtca 
gcccatgtgg 
ctaggacctg 
cctgcacgcc 
agtacgtgga 
acgtaaagtg 
ggttgcacag 
tcgggctcaa 
cagtgctcac 
ggctggccag 
cttccttgaa 
ccaacctcct 
aggtagtaat 
ccgttccggc 
cacgcccgga 
cagtggtaca 
ggaagaggac 
caaagacctt 
ctgaccagcc 
ccccccttga 
gcgaggaggc 
tgatcacgcc 
tgctccgtca 
agaaggtcac 



ctcggggcac 
ggtggacttt 
caactcgtcc 
tggtagcggc 
tgtcctgaac 
tggtatcgac 
gtactccacc 
cataatatgt 
cctggaccaa 
gggatcggtc 
aatccccttt 
tttctgccat 
caatgctgta 
cattgtcgta 
cgactgcaat 
tgagacgacg 
taggggcagg 
cgattcctcg 
cgccgagacc 
ggaccatctg 
cttgtcccag 
ggtgtgcgcc 
acggctaaag 
aaacgaggtt 
cctggaggtc 
gtattgcctg 
ggccatcatt 
ctcacacctc 
aatcgggttg 
caagtggcgg 
acaatattta 
attcacagcc 
ggggggatgg 
cggcatcgct 
ggcaggttat 
gatgccctcc 
agtcgtcggg 
tgtgcagtgg 
gcactatgtg 
catcactcag 
ctccggctcg 
gacctggctc 
acgtgggtac 
agcacagatc 
tagtaacacg 
ctccccggcg 
ggttacgcgg 
cccgtgtcag 
gtacgctcca 
tcaatacctg 
ttccatgctc 
gggatctccc 
ggcaacatgc 
gtggcggcag 
tttggactct 
ggagatcctg 
ttacaaccct 

cgggtgtcca 

ggttgtcctg 
cggcagctcc 
ctccgacgac 
gggggagccg 
tagtgaggac 
atgcgctgcg 
ccacaacttg 
ctttgacaga 



gctgtgggca 
gtacccgtcg 
cctccggccg 
aagagcacta 
ccgtccgtcg 
cctaacatca 
tatggcaagt 
gatgagtgcc 
gcggagacgg 
accgtgccac 
tatggcaaag 
tccaagaaga 
gcatattacc 
gcaacggacg 
acatgtgtca 
accgtgccac 
atgggcattt 
gttctgtgcg 
tcagttaggt 
gagttctggg 
actaagcagg 
agggctcagg 
cctacgctgc 
actaccacac 
gtcacgagca 
acaacaggca 
cccgacaggg 
ccttacatcg 
ctgcaaacag 
accctcgaag 
gcaggcttgt 
tctatcacca 
gtggccgccc 
ggagcggctg 
ggagcagggg 
accgaggacc 
gtcgtgtgcg 
atgaaccggc 
cctgagagcg 
ctgctgaaga 
tggctaagag 
cagtccaagc 
aagggagtct 
accggacatg 
tggcatggaa 
ccaaattatt 
gtgggggatt 
gttccggccc 
gcgtgcaaac 
gttgggtcac 
accgacccct 
ccctccttgg 
actacccgtc 
gagatgggcg 
ttcgagccgc 
cggaggtcca 
ccactgttag 
ttgccgcctg 
tcagaatcta 
gaatcgtcgg 
ggcgacgcgg 
ggggatcccg 
gtcgtctgct 
gaggaaacca 
gtctatgcta 
ctgcaggtcc 



tctttcgggc 
agtctatgga 
taccgcagac 
aggtgccggc 
ccgccaccct 
gaaccggggt 
ttcttgccga 
actcaactga 
ctggagcgcg 
atccaaacat 
ccatccccat 
aatgtgatga 
ggggccttga 
ctctaatgac 
cccagacagt 
aagacgcggt 
acaggtttgt 
agtgctatga 
tgcgggctta 
agagcgtctt 
caggagacaa 
ctccacctcc 
acgggccaac 
accccataac 
cctgggtgct 
gcgtggtcat 
aagtccttta 
aacagggaat 
ccaccaagca 
ccttctgggc 
ccactctgcc 
gcccgctcac 
aacttgctcc 
ttggcagcat 
tggcaggcgc 
tggttaacct 
cagcgatact 
tgatagcgtt 
acgctgcagc 
ggcttcacca 
atgtttggga 
tcctgccgcg 
ggcggggcga 
tgaaaaacgg 
cattccccat 
ctagggcgct 
tccactacgt 
ccgaattctt 
ccctcctacg 
agctcccatg 
cccacattac 
ccagctcatc 
atgactcccc 
ggaacatcac 
tccaagcgga 
ggaaattccc 
agtcctggaa 
ccaaggcccc 
ccgtgtcttc 
ccgtcgacag 
gatccgacgt 
atctcagcga 
gctcgatgtc 
agctgcccat 
caacatctcg 
tggacgacca 



tgccgtgtgc 
aaccactatg 
attccaggtg 
tgcgtatgca 
aggtttcggg 
aaggaccatc 
cggtggttgc 
ctcgaccact 
actcgtcgtg 
cgaggaggtg 
cgagaccatc 
gctcgccgcg 
tgtatccgtc 
gggctttacc 
cgacttcagc 
gtcacgctcg 
gactccagga 
cgcgggctgt 
cctaaacaca 
tacaggcctc 
cttcccctac 
atcgtgggac 
gcccctgctg 
caaatacatc 
ggtaggcgga 
tgtgggcagg 
ccgggagttc 
gcagctcgcc 
agcggaggct 
gaagcatatg 
tggcaacccc 
cacccaacat 
tcccagcgct 
aggccttggg 
gctcgtggcc 
actccctgct 
gcgtcggcac 
cgcttcgcgg 
acgtgtcact 
gtggatcaac 
ttggatatgc 
attgccggga 
cggcatcatg 
ttccatgagg 
taacgcgtac 
gtggcgggtg 
gacgggcatg 
cacagaagtg 
ggaggaggtc 
cgagcccgaa 
ggcggagacg 
agctatccag 
ggacgctgac 
ccgcgtggag 
ggaggatgag 
tcgagcgatg 
ggacccggac 
tccgatacca 
tgccttggcg 
cggcacggca 
tgagtcgtac 
cgggtcttgg 
ctacacatgg 
caatgcactg 
cagcgcaagc 
ctaccgggac 
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gtgctcaagg 
gaagcctgta 
gacgtccgga 
ctggaagaca 
gtccaaccag 
gttcgtgtgt 
atgggctctt 
gcctggaaag 
acggtcactg 
cccgaagcca 
actaattcta 
accagctgcg 
aagctccagg 
gcggggaccc 
tctgcccccc 
tcctccaatg 
gaccccacca 
tcctggctag 
actcatttct 
atctacgggg 
catggcctta 
tcatgcctca 
gtccgcgcta 
aactgggcag 
ttatccagct 
gcccgacccc 
ctactcccca 
tttccctttt 
tttcctcttt 
gctgtgaaag 
atcaagt 



agatgaaggc 
agctgacgcc 
acctatccag 
ctgagacacc 
agaagggggg 
gcgagaaaat 
catacggatt 
cgaagaaatg 
agaatgacat 
gacaggccat 
aagggcagaa 
gtaataccct 
actgcacgat 
aagaggacga 
ctggggaccc 
tgtcagtcgc 
ccccccttgc 
gcaacatcat 
tctccatcct 
cctgttactc 
gcgcattttc 
ggaaacttgg 
ggctactgtc 
taaggaccaa 
ggttcgttgc 
gctggttcat 
accgatgaac 
tttttttctt 
ttttcctttt 
gtccgtgagc 



gaaggcgtcc 
cccacattcg 
caaggccgtt 
aattgacacc 
ccgcaagcca 
ggccctttac 
ccaatactct 
ccctatgggc 
ccgtgttgag 
aaggtcgctc 
ctgcggctat 
cacatgttac 
gctcgtatgc 
ggcgagccta 
gcccaaacca 
gcacgatgca 
gcgggctgcg 
catgtatgcg 
tctagctcag 
cattgagcca 
actccatagt 
ggtaccgccc 
ccaggggggg 
gctcaaactc 
tggttacagc 
gtggtgccta 
ggggagctaa 
tttttttttt 
ctttcctttg 
cgcttgactg 



acagttaagg 
gccagatcta 
aaccacatcc 
accatcatgg 
gctcgcctta 
gatgtggtct 
cctggacagc 
ttcgcatatg 
gagtcaatct 
acagagcggc 
cgccggtgcc 
ttgaaggccg 
ggagacgacc 
cgggccttca 
gaatacgact 
tctggcaaaa 
tgggagacag 
cccaccttgt 
gaacaacttg 
cttgacctac 
tactctccag 
ttgcgagtct 
agggctgcca 
actccaatcc 
gggggagaca 
ctcctacttt 
acactccagg 
tttttttttt 
gtggctccat 
cagagagtgc 



ctaaacttct 
aatttggcta 
gctccgtgtg 
caaaaaatga 
tcgtattccc 
ccaccctccc 
gggtcgagtt 
acacccgctg 
accaatgttg 
tttacatcgg 
gcgcgagcgg 
ctgcggcctg 
ttgtcgttat 
cggaggctat 
tggagttgat 
gggtgtacta 
ctagacacac 
gggcaaggat 
aaaaagccct 
ctcagatcat 
gtgagatcaa 
ggagacatcg 
cttgtggcaa 
cggctgcgtc 
tatatcacag 
ctgtaggggt 
ccaataggcc 
tttttttttt 
cttagcccta 
tgatactggc 



atccgtggag 
tggggcaaag 
gaaggacttg 
ggttttctgc 
agatttgggg 
tcaggccgtg 
cctggtgaat 
ttttgactca 
tgacttggcc 
gggccccctg 
tgtactgacg 
tcgagctgcg 
ctgtgaaagc 
gactagatac 
aacatcatgc 
tctcacccgt 
tccagtcaat 
gatcctgatg 
agattgtcag 
tcaacgactc 
tagggtggct 
ggccagaagt 
gtacctcttc 
ccagttggat 
cctgtctcgt 
aggcatctat 
atcctgtttt 
ctcctttttt 
gtcacggcta 
ctctctgcag 



<210> 14 
<211> 400 
<212> PRT 

<213> Hepatitis C virus 
<400> 14 

Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp lie Cys Thr Val Leu 
15 10 15 

Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro Arg Leu Pro 
20 25 30 



Gly Val 



Gly Asp 
50 

Gly His 
65 

Ser Asn 



Pro Cys 



Val Ala 



Pro Phe Phe 
35 

Gly lie Met 
Val Lys Asn 



Thr Trp His 
85 

Thr Pro Ser 
100 

Ala Glu Glu 
115 



Ser Cys 



Gin Arg 
40 



Gin Thr 
55 



Thr Cys 
Met Arg 
Gly Thr Phe Pro 



Gly Ser 
70 



Gly Tyr 
Pro Cys 



He Val 
75 

He Asn 
90 



Lys Gly Val 
45 

Gly Ala Gin 
60 

Gly Pro Arg 
Ala Tyr Thr 



Pro Ala 



Tyr Val 



Pro Asn 
105 

Glu Val 
120 



Arg Ala Leu 
110 



Trp Arg 



He Thr 



Thr Cys 
80 

Thr Gly 
95 

Trp Arg 



Tyr Val 
130 



Thr Gly Met 
Pro Ala Pro Glu Phe 



Thr Thr 
135 



Asp Asn 
Phe Thr Glu Val 



Tyr Ser 
Thr Arg 
Val Lys 
Asp Gly Val Arg Leu His Arg 



Val Gly Asp 
125 

Cys Pro Cys 
140 



Phe His 



Gin Val 
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145 

Tyr Ala Pro Ala 



150 

Cys Lys 
165 



Pro Leu Leu 



155 

Arg Glu Glu 
170 



160 

Val Thr Phe Leu 
175 



Val Gly 



Leu Asn 
180 



Gin Tyr 



Leu Val Gly 
185 



Ser Gin Leu 



Pro Cys Glu Pro 
190 



Glu Pro 



Asp Val 
195 



Ala Val 



Leu Thr Ser 
200 



Met Leu Thr 



Asp Pro Ser His 
205 



lie Thr 
210 



Ala Glu Thr Ala 



Lys Arg Arg 
215 



Leu Ala Arg 
220 



Gly Ser Pro Pro 



Ser Leu 
225 



Ala Ser 



Ser Ser 
230 



Ala Ser Gin 



Leu Tyr Ser 
235 



Phe Glu Pro Leu 
240 



Gin Ala Glu Glu 



Asp Glu 
245 



Arg Glu Val 



Ser Val Pro 
250 



Ala Glu lie Leu 
255 



Arg Arg 
Asp Tyr 



Ser Arg 
260 

Asn Pro 
275 



Lys Phe 



Pro Leu 



Pro Arg Ala 
265 

Leu Glu Ser 
280 



Met Pro lie 



Trp Lys Asp 



Trp Ala Arg Pro 
270 

Pro Asp Tyr Val 
285 



Pro Pro 
290 



Val Val His Gly 



Cys Pro Leu 
295 



Pro Pro Ala 
300 



Lys Ala Pro Pro 



lie Pro 
305 



Pro Pro 



Arg Arg 
310 



Lys Arg Thr 



Val Val Leu 
315 



Ser Glu Ser Thr 
320 



Val Ser Ser Ala 



Leu Ala 
325 



Glu Ser 



Pro Ser 



Met Pro 
370 



Ser Ala 
340 



Val Asp 
Gly Asp 
Pro Leu Glu Gly 



Asp Asp 
355 



Glu Leu Ala 



Ser Gly Thr 
345 

Ala Gly Ser 
360 

Glu Pro Gly 
375 



Thr Lys Thr 
330 



Ala Thr Ala 




Asp Val Glu 



Asp Pro Asp 
380 



Phe Gly Ser Ser 
335 

er Pro Asp Gin 

\ 350 
Ser Tyr Ser Ser 
365 



Leu Ser Asp Gly 



Ser Trp 
385 



Ser Thr 



Val Ser 
390 



Glu Glu Ala 



Ser Glu Asp 
395 



Val Val Cys Cys 
400 



<210> 15 
<211> 1985 
<212> PRT 

<213> Hepatitis C virus 
<400> 15 

Met Ala Pro lie Thr Ala Tyr Ser Gin Gin Thr Arg Gly Leu Leu Gly 
15 10 15 



Cys lie He Thr Ser Leu Thr Gly Arg Asp Arg Asn Gin Val Glu Gly 
20 25 30 

Glu Val Gin Val Val Ser Thr Ala Thr Gin Ser Phe Leu Ala Thr Cys 
35 40 45 
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Val Asn Gly Val Cys 
50 

Leu Ala Gly Pro Lys 
65 



Trp Thr Val Tyr 
55 

Gly Pro lie Thr 
70 



His Gly Ala 
60 

Gin Met Tyr 
75 



Gly Ser Lys Thr 



Thr Asn Val Asp 
80 



Gin Asp Leu Val Gly Trp Arg Ala Pro Pro Gly Ala 
85 90 



Arg Ser Leu Thr 
95 



Pro Cys Thr Cys Gly 
100 

Asp Val lie Pro Val 
115 



Ser Ser Asp Leu 
105 

Arg Arg Arg Gly 
120 



Tyr Leu Val 
Asp Ser Arg 



Thr Arg His Ala 
110 

Gly Ser Leu Leu 
125 



Ser Pro Arg Pro 
130 



Val 



Ser Tyr Leu Lys 
135 



Gly Ser Ser 
140 



Gly Gly Pro Leu 



Leu Cys Pro Ser 
145 



Gly 



His Ala Val Gly 
150 



lie Phe Arg 
155 



Ala Ala Val Cys 
160 



Thr Arg Gly Val Ala Lys Ala Val Asp 
165 



Phe Val Pro 
170 



Val Glu Ser Met 
175 



Glu Thr Thr Met Arg 
180 

Ala Val Pro Gin Thr 
195 



Ser Pro Val Phe 
185 

Phe Gin Val Ala 
200 



Thr Asp Asn 
His Leu His 



Ser Ser Pro Pro 
190 

Ala Pro Thr Gly 
205 



Ser Gly Lys Ser Thr 
210 

Lys Val Leu Val Leu 
225 



Lys Val Pro Ala 
215 

Asn Pro Ser Val 
230 



Ala Tyr Ala 
220 

Ala Ala Thr 
235 



Ala Gin Gly Tyr 



Leu Gly Phe Gly 
240 



Ala Tyr Met Ser Lys Ala His Gly lie 
245 



Asp Pro Asn 
250 



lie Arg Thr Gly 
255 



Val Arg Thr lie Thr 
260 

Lys Phe Leu Ala Asp 
275 

lie Cys Asp Glu Cys 
290 

Gly Thr Val Leu Asp 
305 



Thr Gly Ala Pro 
265 

Gly Gly Cys Ser 
280 

His Ser Thr Asp 
295 

Gin Ala Glu Thr 
310 



lie Thr Tyr 
Gly Gly Ala 



Ser Thr Thr 
300 

Ala Gly Ala 
315 



Ser Thr Tyr Gly 
270 

Tyr Asp lie lie 
285 

lie Leu Gly lie 



Arg' Leu Val Val 
320 



Leu Ala Thr Ala Thr Pro Pro Gly Ser 
325 



He Glu Glu Val Ala 
340 

Lys Ala He Pro He 
355 



Leu Ser Ser Thr 
345 

Glu Thr He Lys 
360 



Val Thr Val 
330 

Gly Glu He 
Gly Gly Arg 



Pro His Pro Asn 
335 

Pro Phe Tyr Gly 
350 

His Leu He Phe 
365 



Cys His Ser Lys Lys 
370 



Lys Cys Asp Glu 
375 



Leu Ala Ala 
380 



Lys Leu Ser Gly 



Leu Gly Leu Asn 
385 



Ala 



Val Ala Tyr Tyr 
390 



Arg Gly Leu 
395 



Asp Val Ser Val 
400 
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lie Pro Thr Ser Gly Asp Val He Val Val Ala Thr Asp Ala Leu Met 
405 410 415 

Thr Gly Phe Thr Gly Asp Phe Asp Ser Val He Asp Cys Asn Thr Cys 
420 425 430 

Val Thr Gin Thr Val Asp Phe Ser Leu Asp Pro Thr Phe Thr lie Glu 
435 440 445 

Thr Thr Thr Val Pro Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly 
450 455 460 

Arg Thr Gly Arg Gly Arg Met Gly He Tyr Arg Phe Val Thr Pro Gly 
465 470 , 475 480 

Glu Arg Pro Ser Gly Met Phe Asp Ser Ser Val Leu Cys Glu Cys Tyr 
485 490 495 

Asp Ala Gly Cys Ala Trp Tyr Glu Leu Thr Pro Ala Glu Thr Ser Val 
500 505 510 

Arg Leu Arg Ala Tyr Leu Asn Thr Pro Gly Leu Pro Val Cys Gin Asp 
515 520 525 

| "3 

His Leu Glu Phe Trp Glu Ser Val Phe Thr Gly Leu Thr His lie Asp 

m 530 535 540 

,~ Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly Asp Asn Phe Pro Tyr 

545 550 555 560 



Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Gin Ala Pro Pro 
565 570 575 

Pro Ser Trp Asp Gin Met Trp Lys Cys Leu He Arg Leu Lys Pro Thr 
580 585 590 

Leu His Gly Pro Thr Pro Leu Leu Tyr Arg Leu Gly Ala Val Gin Asn 
595 600 605 

Glu Val Thr Thr Thr His Pro He Thr Lys Tyr He Met Ala Cys Met 
610 615 620 

Ser Ala Asp Leu Glu Val Val Thr Ser Thr Trp Val Leu Val Gly Gly 
625 630 635 640 

Val Leu Ala Ala Leu Ala Ala Tyr Cys Leu Thr Thr Gly Ser Val Val 
645 650 655 

He Val Gly Arg He He Leu Ser Gly Lys Pro Ala He He Pro Asp 
660 665 670 

Arg Glu Val Leu Tyr Arg Glu Phe Asp Glu Met Glu Glu Cys Ala Ser 
675 680 685 

His Leu Pro Tyr lie Glu Gin Gly Met Gin Leu Ala Glu Gin Phe Lys 
690 695 700 

Gin Lys Ala He Gly Leu Leu Gin Thr Ala Thr Lys Gin Ala Glu Ala 
705 710 715 720 

Ala Ala Pro Val Val Glu Ser Lys Trp Arg Thr Leu Glu Ala Phe Trp 
725 730 735 

Ala Lys His Met. Trp Asn Phe lie Ser Gly lie Gin Tyr Leu Ala Gly 
740 745 750 
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Leu Ser Thr Leu Pro Gly Asn Pro Ala lie Ala Ser Leu Met Ala Phe 
755 760 765 

Thr Ala Ser lie Thr Ser Pro Leu Thr Thr Gin His Thr Leu Leu Phe 
770 775 780 

Asn lie Leu Gly Gly Trp Val Ala Ala Gin Leu Ala Pro Pro Ser Ala 
785 790 795 800 

Ala Ser Ala Phe Val Gly Ala Gly lie Ala Gly Ala Ala Val Gly Ser 
805 810 815 

lie Gly Leu Gly Lys Val Leu Val Asp lie Leu Ala Gly Tyr Gly Ala 
820 825 830 

Gly Val Ala Gly Ala Leu Val Ala Phe Lys Val Met Ser Gly Glu Met 
835 840 845 

Pro Ser Thr Glu Asp Leu Val Asn Leu Leu Pro Ala lie Leu Ser Pro 
850 855 860 

Gly Ala Leu Val Val Gly Val Val Cys Ala Ala lie Leu Arg Arg His 
865 870 875 880 

Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu lie Ala 
885 890 895 

Phe Ala Ser Arg Gly Asn His Val Ser Pro Thr His Tyr Val Pro Glu 
900 905 910 

Ser Asp Ala Ala Ala Arg Val Thr Gin lie Leu Ser Ser Leu Thr lie 
915 920 925 

Thr Gin Leu Leu Lys Arg Leu His Gin Trp lie Asn Glu Asp Cys Ser 
930 935 940 

i 

Thr Pro Cys Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp lie Cys 
945 950 955 960 

Thr Val Leu Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro 
965 970 975 

Arg Leu Pro Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lys Gly 
980 985 990 

Val Trp Arg Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala 
995 1000 1005 

Gin lie Thr Gly His Val Lys Asn Gly Ser Met Arg He Val Gly Pro 
1010 1015 1020 

Arg Thr Cys Ser Asn Thr Trp His Gly Thr Phe Pro He Asn Ala Tyr 
1025 1030 1035 1040 

Thr Thr Gly Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala 
1045 1050 1055 

Leu Trp Arg Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly 
1060 1065 1070 

Asp Phe His Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro 
1075 1080 1085 



Cys Gin Val Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg 
1090 1095 1100 
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Leu His Arg Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val 
1105 1110 1115 1120 

Thr Phe Leu Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro 
1125 1130 1135 

Cys Glu Pro Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp 
1140 1145 1150 

Pro Ser His lie Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly 
1155 1160 1165 

Ser Pro Pro Ser Leu Ala Ser Ser Ser Ala lie Gin Leu Ser Ala Pro 
1170 1175 1180 

Ser Leu Lys Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp 
1185 1190 1195 1200 

Leu lie Glu Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie 
1205 1210 1215 

Thr Arg Val Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu 
1220 1225 1230 

Pro Leu Gin Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu 
1235 1240 1245 

lie Leu Arg Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala 
1250 1255 1260 

Arg Pro Asp Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp 
1265 1270 1275 1280 

Tyr Val Pro Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala 
1285 1290 1295 

Pro Pro lie Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu 
1300 1305 1310 

Ser Thr Val Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly 
1315 1320 1325 

Ser Ser Glu Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro 
1330 1335 1340 

Asp Gin Pro Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr 
1345 1350 1355 1360 

Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser 
1365 1370 1375 

Asp Gly Ser Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val 
1380 1385 1390 

Cys Cys Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu lie Thr Pro Cys 
1395 1400 1405 

Ala Ala Glu Glu Thr Lys Leu Pro lie Asn Ala Leu Ser Asn Ser Leu 
1410 1415 1420 

Leu Arg His His Asn Leu Val Tyr Ala Thr Thr Ser Arg Ser Ala Ser 
1425 1430 1435 1440 



Leu Arg Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Leu Asp Asp 
1445 1450 1455 
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His Tyr Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val 
1460 1465 1470 

Lys Ala Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro 
1475 1480 1485 

His Ser Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn 
1490 1495 1500 

Leu Ser Ser Lys Ala Val Asn His lie Arg Ser Val Trp Lys Asp Leu 
1505 1510 1515 1520 

Leu Glu Asp Thr Glu Thr Pro lie Asp Thr Thr lie Met Ala Lys Asn 
1525 1530 1535 

Glu Val Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg 
1540 1545 1550 

Leu lie Val Phe Pro Asp Leu Gly Val Arg Val Cys Glu Lys Met Ala 
1555 1560 1565 

Leu Tyr Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly Ser Ser 
1570 1575 1580 

Tyr Gly Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn 
1585 1590 1595 1600 

Ala Trp Lys Ala Lys Lys Cys Pro Met Gly Phe Ala Tyr Asp Thr Arg 
1605 1610 1615 

Cys Phe Asp Ser Thr Val Thr Glu Asn Asp lie Arg Val Glu Glu Ser 
1620 1625 1630 

lie Tyr Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Ala lie Arg 
1635 1640 1645 

Ser Leu Thr Glu Arg Leu Tyr lie Gly Gly Pro Leu Thr Asn Ser Lys 
1650 1655 1660 

Gly Gin Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr 
1665 1670 1675 1680 

Thr Ser Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ala Ala Ala 
1685 1690 1695 

Cys Arg Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp 
1700 1705 1710 

Asp Leu Val Val lie Cys Glu Ser Ala Gly Thr Gin Glu Asp Glu Ala 
1715 1720 1725 

Ser Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro 
1730 1735 1740 

Gly Asp Pro Pro Lys Pro Glu Tyr Asp Leu Glu Leu lie Thr Ser Cys 
1745 1750 1755 . 1760 

Ser Ser Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr 
1765 1770 1775 

Tyr Leu Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu 
1780 1785 1790 

Thr Ala Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn lie lie Met 
1795 1800 1805 
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Tyr Ala Pro Thr Leu Trp Ala Arg Met lie Leu Met Thr His Phe Phe 
1810 1815 1820 

Ser lie Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Asp Cys Gin 
1825 1830 1835 1840 

lie Tyr Gly Ala Cys Tyr Ser lie Glu Pro Leu Asp Leu Pro Gin lie 
1845 1850 1855 

lie Gin Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser 
1860 1865 1870 

Pro Gly Glu lie Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val 
1875 1880 1885 

Pro Pro Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Arg 
1890 1895 1900 

Leu Leu Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe 
1905 1910 1915 1920 

Asn Trp Ala Val Arg Thr Lys Leu Lys Leu Thr Pro lie Pro Ala Ala 
1925 1930 1935 

Ser Gin Leu Asp Leu Ser Ser Trp Phe Val Ala Gly Tyr Ser Gly Gly 
1940 1945 1950 



Asp lie Tyr His Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Trp 
1955 1960 1965 

Cys Leu Leu Leu Leu Ser Val Gly Val Gly lie Tyr Leu Leu Pro Asn 
1970 1975 1980 



Arg 
1985 



<210> 16 
<211> 447 
<212> PRT 
<213> Hepatitis 

<400> 16 
Ser Gly Ser Trp 
1 

Thr Asp Phe Lys 
20 

Gly Val Pro Phe 
35 

Gly Asp Gly lie 
50 

Gly His Val Lys 
65 

Ser Asn Thr Trp 



Pro Cys Thr Pro 
100 

Val Ala Ala Glu 
115 



C virus 



Leu Arg Asp Val 
5 

Thr Trp Leu Gin 



Phe Ser Cys Gin 
40 

Met Gin Thr Thr 
55 

Asn Gly Ser Met 
70 

His Gly Thr Phe 
85 

Ser Pro Ala Pro 



Glu Tyr Val Glu 
120 



Trp Asp Trp lie 
10 

Ser Lys Leu Leu 
25 

Arg Gly Tyr Lys 



Cys Pro Cys Gly 
60 

Arg lie Val Gly 
75 

Pro lie Asn Ala 
90 

Asn Tyr Ser Arg 
105 

Val Thr Arg Val 



Cys Thr Val Leu 
15 

Pro Arg Leu Pro 
30 

Gly Val Trp Arg 
45 

Ala Gin He Thr 



Pro Arg Thr Cys 
80 

Tyr Thr Thr Gly 
95 

Ala Leu Trp Arg 
110 

Gly Asp Phe His 
125 
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Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro Cys Gin Val 
130 135 140 

Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg Leu His Arg 
145 150 155 160 

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val Thr Phe Leu 
165 170 175 

Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro Cys Glu Pro 
180 185 190 

Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp Pro Ser His 
195 200 205 

lie Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly Ser Pro Pro 
210 215 220 

Ser Leu Ala Ser Ser Ser Ala lie Gin Leu Ser Ala Pro Ser Leu Lys 
225 230 235 240 

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu lie Glu 
245 250 255 

Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
260 265 270 

Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu Pro Leu Gin 
275 280 285 

Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu lie Leu Arg 
290 295 300 

Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp 
305 310 315 320 

Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro 
325 330 335 

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala Pro Pro lie 
340 345 350 

Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu Ser Thr Val 
355 360 365 

Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu 
370 375 380 

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro 
385 390 395 400 

Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr Ser Ser Met 
405 410 415 

Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser 
420 425 430 

Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val Cys Cys 
435 440 445 



<210> 17 
<211> 1985 
<212> PRT 

<213> Hepatitis C virus 
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<400> 17 
Met Ala Pro lie 
1 

Cys lie lie Thr 
20 

Glu Val Gin Val 
35 

Val Asn Gly Val 
50 

Leu Ala Gly Pro 
65 

Gin Asp Leu Val 



Pro Cys Thr Cys 
100 

Asp Val lie Pro 
115 

Ser Pro Arg Pro 
130 

Leu Cys Pro Ser 
145 

Thr Arg Gly Val 



Glu Thr Thr Met 
180 

Ala Val Pro Gin 
195 

Ser Gly Lys Ser 
210 

Lys Val Leu Val 
225 

Ala Tyr Met Ser 



Val Arg Thr lie 
260 

Lys Phe Leu Ala 
275 

lie Cys Asp Glu 
290 

Gly Thr Val Leu 
305 

Leu Ala Thr Ala 



Thr Ala 
5 

Ser Leu 

Val Ser 

Cys Trp 

Lys Gly 
70 

Gly Trp 
85 

Gly Ser 

Val Arg 

Val Ser 

Gly His 
150 

Ala Lys 
165 

Arg Ser 

Thr Phe 

Thr Lys 

Leu Asn 
230 

Lys Ala 
245 

Thr Thr 

Asp Gly 

Cys His 

Asp Gin 
310 

Thr Pro 
325 



Tyr Ser 

Thr Gly 

Thr Ala 
40 

Thr Val 
55 

Pro lie 

Gin Ala 

Ser Asp 

Arg Arg 
120 

Tyr Leu 
135 

Ala Val 
Ala Val 



Pro Val 



Gin Val 
200 

Val Pro 
215 

Pro Ser 

His Gly 

Gly Ala 

Gly Cys 
280 

Ser .Thr 
295 

Ala Glu 
Pro Gly 



33 



Gin Gin 
10 

Arg Asp 
25 

Thr Gin 



Tyr His 



Thr Gin 

Pro Pro 
90 

Leu Tyr 
105 

Gly Asp 

Lys Gly 

Gly He 

Asp Phe 
170 

Phe Thr 

185 

Ala His 
Ala Ala 



Val Ala 



He Asp 
250 

Pro He 
265 

Ser Gly 



Asp Ser 



Thr Ala 



Ser Val 
330 



Thr Arg 

Arg Asn 

Ser Phe 

Gly Ala 
60 

Met Tyr 
75 

Gly Ala 

Leu Val 

Ser Arg 

Ser Ser 
140 

Phe Arg 
155 

Val Pro 



Asp Asn 



Leu His 



Tyr Ala 

220 

Ala Thr 
235 

Pro Asn 

Thr Tyr 

Gly Ala 

Thr Thr 
300 

Gly Ala 
315 

Thr Val 




Gly Leu 

Gin Val 
30 

Leu Ala 
45 

Gly Ser 

Thr Asn 

Arg Ser 

Thr Arg 
110 

Gly Ser 
125 

Gly Gly 

Ala Ala 

Val Glu 

Ser Ser 
190 

Ala Pro 
205 

Ala Gin 

Leu Gly 

He Arg 

Ser Thr 
270 

Tyr Asp 
285 

He Leu 
Arg Leu 
Pro His 



Leu Gly 
15 

Glu Gly 

Thr Cys 

Lys Thr 

Val Asp 
80 

Leu Thr 
95 

His Ala 

Leu Leu 

Pro Leu 

Val Cys 
160 

Ser Met 
175 

Pro Pro 

Thr Gly 

Gly Tyr 

Phe Gly 
240 

Thr Gly 
255 

Tyr Gly 

He He 

Gly lie 

Val Val 
320 

Pro Asn 
335 
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lie Glu Glu Val Ala Leu Ser 
340 



Lys Ala 



lie Pro lie Glu Thr 
355 



Ser Thr 
345 

lie Lys 
360 



Gly Glu 
Gly Gly 



lie Pro 



Arg His 
365 



Phe Tyr Gly 
350 

Leu lie Phe 



Cys His Ser Lys Lys Lys Cys 
370 375 

Leu Gly Leu Asn Ala Val Ala 
385 390 

lie Pro Thr Ser Gly Asp Val 
405 

Thr Gly Phe Thr Gly Asp Phe 
420 



Asp Glu Leu Ala 
Tyr Tyr 



Ala Lys 
380 



Arg Gly 
395 



He Val 



Asp Ser 
425 



Leu Asp 
Thr Asp 
Val He Asp Cys 



Val Ala 
410 



Leu Ser Gly 



Val Ser Val 
400 

Ala Leu Met 
415 

Asn Thr Cys 
430 



Val Thr Gin Thr Val Asp Phe 
435 



Thr Thr 
450 



Thr Val Pro Gin Asp 
455 



Ser Leu Asp Pro 
440 

Ala Val Ser Arg 



Thr Phe 
445 

Ser Gin 
460 



Thr lie Glu 



Arg Arg Gly 



Arg Thr Gly Arg Gly Arg Met 
465 470 

Glu Arg Pro Ser Gly Met Phe 
485 

Asp Ala Gly Cys Ala Trp Tyr 
500 

Arg Leu Arg Ala Tyr Leu Asn 
515 

His Leu Glu Phe Trp Glu Ser 
530 535 



Gly He 
Asp Ser 



Glu Leu 
505 



Tyr Arg 
475 

Ser Val 
490 



Phe Val 



Leu Cys 



Thr Pro Ala Glu 



Thr Pro 
520 



Gly Leu 
Val Phe Thr Gly 



Pro Val 
525 

Leu Thr 
540 



Thr Pro Gly 
480 

Glu Cys Tyr 
495 

Thr Ser Val 
510 

Cys Gin Asp 
His He Asp 



Ala His 
545 



Phe Leu Ser Gin Thr 
550 



Leu Val Ala Tyr Gin Ala Thr 
565 



Lys Gin 
Val Cys 



Ala Gly 
555 

Ala Arg 
570 



Asp Asn 



Ala Gin 



Phe Pro Tyr 
560 

Ala Pro Pro 
575 



Pro Ser 



Trp Asp Gin Met Trp 
580 



Glu Cys 
585 



Leu He Arg Leu 



Lys Pro Thr 
590 



Leu His Gly Pro Thr Pro Leu 
595 



Glu Val 
610 



Thr Thr Thr His Pro 
615 



Leu Tyr Arg Leu 
600 

He Thr Lys Tyr 



Gly Ala 
605 

He Met 
620 



Val Gin Asn 



Ala Cys Met 



Ser Ala 
625 



Asp Leu Glu Val Val Thr Ser 
630 



Thr Trp 
635 



Val Leu 



Val Gly Gly 
640 



Val Leu Ala Ala Leu Ala Ala Tyr Cys 
645 



Leu Thr 
650 



Thr Gly 



Ser Val Val 
655 



He Val Gly Arg He He Leu 
660 



Ser Gly 
665 



Lys Pro Ala He 



He Pro Asp 
670 



Arg Glu Val Leu Tyr Arg Glu 
675 



Phe Asp 
680 



Glu Met 



Glu Glu 
685 



Cys Ala Ser 
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His Leu Pro 
690 



Tyr 



lie Glu Gin Gly 
695 



Met Gin Leu Ala Glu Gin Phe Lys 
700 



Gin Lys Ala 
705 



He 



Gly Leu Leu Gin 
710 



Thr Ala Thr Lys Gin Ala Glu Ala 
715 720 



Ala Ala Pro Val 



Val Glu Ser Lys 
725 



Trp Arg Thr Leu Glu Ala Phe Trp 
730 735 



Ala Lys His Met Trp Asn Phe He 
740 



Ser Gly He Gin Tyr Leu Ala Gly 
745 750 



Leu Ser Thr 
755 



Leu 



Pro Gly Asn Pro 
760 



Ala He Ala Ser Leu Met Ala Phe 
765 



Thr Ala Ser 
770 



He 



Thr Ser Pro Leu 
775 



Thr Thr Gin His Thr Leu Leu Phe 
780 



Asn He Leu 

785 



Gly 



Gly Trp Val Ala 
790 



Ala Gin Leu Ala Pro Pro Ser Ala 
795 800 



Ala Ser Ala Phe 



Val Gly Ala Gly 
805 



He Ala Gly Ala Ala Val Gly Ser 
810. 815 



He Gly Leu Gly Lys Val Leu Val 
820 



Asp He Leu Ala Gly Tyr Gly Ala 
825 830 



Gly Val Ala 
835 



Gly 



Ala Leu Val Ala 
840 



Phe Lys Val Met Ser Gly Glu Met 
845 



Pro Ser Thr 
850 



Glu 



Asp Leu Val Asn 
855 



Leu Leu Pro Ala He Leu Ser Pro 
860 



Gly Ala Leu 
865 



Val 



Val Gly Val Val 
870 



Cys Ala Ala He Leu Arg Arg His 
875 880 



Val Gly Pro Gly 



Glu Gly Ala Val 
885 



Gin Trp Met Asn Arg Leu lie Ala 
890 895 



Phe Ala Ser Arg Gly Asn His Val 
900 



Ser Pro Thr His Tyr Val Pro Glu 
905 910 



Ser Asp Ala 
915 



Ala 



Ala Arg Val Thr 
920 



Gin lie Leu Ser Gly Leu Thr lie 
925 



Thr Gin Leu 
930 



Leu 



Lys Arg Leu His 
935 



Gin Trp lie Asn Glu Asp Cys Ser 
940 



Thr Pro Cys 
945 



Ser 



Gly Ser Trp Leu 
950 



Arg Asp Val Trp Asp Trp lie Cys 
955 960 



Thr Val Leu Thr 



Asp Phe Lys Thr 
965 



Trp Leu Gin Ser Lys Leu Leu Pro 
970 975 



Arg Leu Pro Gly Val Pro Phe Phe 
980 



Ser Cys Gin Arg Gly Tyr Lys Gly 
985 990 



Val Trp Arg 
995 

Gin He Thr 
1010 



Gly Asp Gly lie Met 
1000 

Gly His Val Lys Asn 
1015 



Gin Thr Thr Cys Pro Cys Gly Ala 
1005 

Gly Ser Met Arg lie Val Gly Pro 
1020 



Arg Thr Cys 
1025 



Ser 



Asn Thr Trp His 
1030 



Gly Thr Phe Pro lie Asn Ala Tyr 
1035 1040 
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Thr Thr Gly Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala 
1045 1050 1055 

Leu Trp Arg Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly 
1060 1065 1070 

Asp Phe His Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro 
1075 1080 1085 

Cys Gin Val Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg 
1090 1095 1100 

Leu His Arg Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val 
1105 1110 1115 1120 

Thr Phe Leu Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro 
1125 1130 1135 

Cys Glu Pro Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp 
1140 1145 1150 

Pro Ser His lie Thr Ala Glu Thr Ala Lys Arg Gly Leu Ala Arg Gly 
1155 1160 1165 

Ser Pro Pro Ser Leu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro 
1170 1175 1180 

Ser Leu Lys Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp 
1185 1190 1195 1200 

Leu lie Glu Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie 
1205 1210 1215 

Thr Arg Val Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu 
1220 1225 1230 

Pro Leu Gin Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu 
1235 1240 1245 

lie Leu Arg Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala 
1250 1255 1260 

Arg Pro Asp Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp 
1265 1270 1275 1280 

Tyr Val Pro Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala 
1285 1290 1295 

Pro Pro lie Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu 
1300 1305 1310 

Ser Thr Val Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly 
1315 1320 1325 

Ser Ser Glu Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro 
1330 1335 1340 

Asp Gin Pro Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr 
1345 1350 1355 1360 

Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser 
1365 1370 1375 

Asp Gly Ser Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val 
1380 1385 1390 
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Cys Cys Ser Met Ser Tyr Thr Trp Thr Gly Ala Leu He Thr Pro Cys 
1395 1400 1405 

Ala Ala Glu Glu Thr Lys Leu Pro He Asn Ala Leu Ser Asn Ser Leu 
1410 1415 1420 

Leu Arg His His Asn Leu Val Tyr Ala Thr Thr Ser Arg Ser Ala Ser 
1425 1430 1435 1440 

Leu Arg Gin Lys Lys Val Thr Phe Asp Arg Leu Gin Val Leu Asp Asp 
1445 1450 1455 

His Tyr Arg Asp Val Leu Lys Glu Met Lys Ala Lys Ala Ser Thr Val 
1460 1465 1470 

Lys Ala Lys Leu Leu Ser Val Glu Glu Ala Cys Lys Leu Thr Pro Pro 
1475 1480 1485 

His Ser Ala Arg Ser Lys Phe Gly Tyr Gly Ala Lys Asp Val Arg Asn 
1490 1495 1500 

Leu Ser Ser Lys Ala Val Asn His He Arg Ser Val Trp Lys Asp Leu 
1505 1510 1515 1520 

Leu Glu Asp Thr Glu Thr Pro He Asp Thr Thr He Met Ala Lys Asn 
1525 1530 1535 

Glu Val Phe Cys Val Gin Pro Glu Lys Gly Gly Arg Lys Pro Ala Arg 
1540 1545 1550 

Leu He Val Phe Pro Asp Leu Gly Val Arg Val Cys Glu Lys Met Ala 
1555 1560 1565 

Leu Tyr Asp Val Val Ser Thr Leu Pro Gin Ala Val Met Gly Ser Ser 
1570 1575 1580 

Tyr Gly Phe Gin Tyr Ser Pro Gly Gin Arg Val Glu Phe Leu Val Asn 
1585 1590 1595 1600 

Ala Trp Lys Ala Lys Lys Cys Pro Met Gly Phe Ala Tyr Asp Thr Arg 
1605 1610 1615 

Cys Phe Asp Ser Thr Val Thr Glu Asn Asp He Arg Val Glu Glu Ser 
1620 1625 1630 

He Tyr Gin Cys Cys Asp Leu Ala Pro Glu Ala Arg Gin Ala He Arg 
1635 1640 1645 

Ser Leu Thr Glu Arg Leu Tyr He Gly Gly Pro Leu Thr Asn Ser Lys 
1650 1655 1660 

Gly Gin Asn Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly Val Leu Thr 
1665 1670 1675 1680 

Thr Ser Cys Gly Asn Thr Leu Thr Cys Tyr Leu Lys Ala Ala Ala Ala 
1685 1690 1695 

Cys Arg Ala Ala Lys Leu Gin Asp Cys Thr Met Leu Val Cys Gly Asp 
1700 1705 1710 

Asp Leu Val Val He Cys Glu Ser Ala Gly Thr Gin Glu Asp Glu Ala 
1715 1720 1725 

Ser Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser Ala Pro Pro 



1730 



1735 



1740 
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Gly Asp Pro Pro Lys Pro Glu Tyr Asp Leu Glu Leu lie Thr Ser Cys 
1745 1750 1755 1760 

Ser Ser Asn Val Ser Val Ala His Asp Ala Ser Gly Lys Arg Val Tyr 
1765 1770 1775 

Tyr Leu Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu 
1780 1785 1790 

Thr Ala Arg His Thr Pro Val Asn Ser Trp Leu Gly Asn lie lie Met 
1795 1800 1805 

Tyr Ala Pro Thr Leu Trp Ala Arg Met lie Leu Met Thr His Phe Phe 
1810 1815 1820 

Ser lie Leu Leu Ala Gin Glu Gin Leu Glu Lys Ala Leu Asp Cys Gin 
1825 1830 1835 1840 

lie Tyr Gly Ala Cys Tyr Ser lie Glu Pro Leu Asp Leu Pro Gin lie 
1845 1850 1855 

lie Gin Arg Leu His Gly Leu Ser Ala Phe Ser Leu His Ser Tyr Ser 
1860 1865 1870 

Pro Gly Glu lie Asn Arg Val Ala Ser Cys Leu Arg Lys Leu Gly Val 
1875 1880 1885 

Pro Pro Leu Arg Val Trp Arg His Arg Ala Arg Ser Val Arg Ala Arg 
1890 1895 1900 

Leu Leu Ser Gin Gly Gly Arg Ala Ala Thr Cys Gly Lys Tyr Leu Phe 
1905 1910 1915 1920 

Asn Trp Ala Val Arg Thr Lys Leu Lys Leu Thr Pro lie Pro Ala Ala 
1925 1930 1935 

Ser Gin Leu Asp Leu Ser Ser Trp Phe Val Ala Gly Tyr Ser Gly Gly 
1940 1945 1950 

Asp lie Tyr His Ser Leu Ser Arg Ala Arg Pro Arg Trp Phe Met Trp 
1955 1960 1965 

Cys Leu Leu Leu Leu Ser Val Gly Val Gly lie Tyr Leu Leu Pro Asn 
1970 1975 1980 

Arg 
1985 



<210> 18 
<211> 447 
<212> PRT 

<213> Hepatitis C virus 
<400> 18 

Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp lie Cys Thr Val Leu 
15 10 15 

Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro Arg Leu Pro 
20 25 30 

Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lys Gly Val Trp Arg 
35 40 45 

Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala Gin lie Thr 
50 55 60 



8557.doc 




39 
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Gly His Val Lys Asn Gly Ser Met Arg lie Val Gly Pro Arg Thr Cys 
65 70 75 80 

Ser Asn Thr Trp His Gly Thr Phe Pro lie Asn Ala Tyr Thr Thr Gly 
85 90 95 

Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala Leu Trp Arg 
100 105 110 

Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly Asp Phe His 
115 120 125 

Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro Cys Gin Val 
130 135 140 

Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg Leu His Arg 
145 150 155 160 

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val Thr Phe Leu 
165 170 175 

Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro Cys Glu Pro 
180 185 190 

Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp Pro Ser His 
195 200 205 

lie Thr Ala Glu Thr Ala Lys Arg Gly Leu Ala Arg Gly Ser Pro Pro 
210 215 220 

Ser Leu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Lys 
225 230 235 240 

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu lie Glu 
245 250 255 

Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
260 265 270 

Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu Pro Leu Gin 
275 280 285 

Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu He Leu Arg 
290 295 300 

Arg Ser Arg Lys Phe Pro Arg Ala Met Pro He Trp Ala Arg Pro Asp 
305 310 315 320 

Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro 
325 330 335 

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala Pro Pro He 
340 345 350 

Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu Ser Thr Val 
355 360 365 

Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu 
370 375 380 

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro 
385 390 395 400 

Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr Ser Ser Met 
405 410 415 
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Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser 
420 425 430 

Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val Cys Cys 

435 440 445 



<210> 19 
<211> 447 
<212> PRT 

<213> Hepatitis C virus 
<400> 19 

Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp lie Cys Thr Val Leu 
15 10 15 

Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro Arg Leu Pro 
20 25 30 

Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lys Gly Val Trp Arg 
35 40 45 

Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala Gin lie Thr 
50 55 60 

Gly His Val Lys Asn Gly Ser Met Arg lie Val Gly Pro Arg Thr Cys 
65 70 75 80 

Ser Asn Thr Trp His Gly Thr Phe Pro lie Asn Ala Tyr Thr Thr Gly 
85 90 95 

Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala Leu Trp Arg 
100 105 110 

Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly Asp Phe His 
115 120 125 

Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro Cys Gin Val 
130 135 140 

Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg Leu His Arg 
145 150 155 160 

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val Thr Phe Leu 
165 170 175 

Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro Cys Glu Pro 
180 185 190 

Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp Pro Ser His 
195 200 205 

lie Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly Ser Pro Pro 
210 215 220 

Ser Leu Ser Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Lys 
225 230 235 240 

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu lie.- Glu 
245 250 255 

Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
260 265 270 



8557.doc 



* 



Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu Pro Leu Gin 
275 280 285 

Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu lie Leu Arg 
290 295 300 

Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp 
305 310 315 320 

Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro 
325 330 335 

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala Pro Pro lie 
340 345 350 

Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu Ser Thr Val 
355 360 365 

Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu 
370 375 380 

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro 
385 390 395 400 

Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr Ser Ser Met 
405 410 415 

Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser 
420 425 430 

Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val Cys Cys 
435 440 445 



<210> 20 
<211> 447 
<212> PRT 
<213> Hepatitis 

<400> 20 
Ser Gly Ser Trp 
1 

Thr Asp Phe Lys 
20 

Gly Val Pro Phe 
35 

Gly Asp Gly lie 
50 

Gly His Val Lys 
65 

Ser Asn Thr Trp 



Pro Cys Thr Pro 
100 

Val Ala Ala Glu 
115 

Tyr Val Thr Gly 
130 



C virus 



Leu Arg Asp Val 
5 

Thr Trp Leu Gin 



Phe Ser Cys Gin 
40 

Met Gin Thr Thr 
55 

Asn Gly Ser Met 
70 

His Gly Thr Phe 
85 

Ser Pro Ala Pro 



Glu Tyr Val Glu 
120 

Met Thr Thr Asp 
135 



Trp Asp Trp lie 
10 

Ser Lys Leu Leu 
25 

Arg Gly Tyr Lys 



Cys Pro Cys Gly 
60 

Arg lie Val Gly 
75 

Pro lie Asn Ala 
90 

Asn Tyr Ser Arg 
105 

Val Thr Arg Val 



Asn Val Lys Cys 
140 



Cys Thr Val Leu 
15 

Pro Arg Leu Pro 
30 

Gly Val Trp Arg 
45 

Ala Gin He Thr 



Pro Arg Thr Cys 
80 

Tyr Thr Thr Gly 
95 

Ala Leu Trp Arg 
110 



Gly Asp Phe His 
125 

Pro Cys Gin Val 
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Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg Leu His Arg 
145 150 155 160 

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val Thr Phe Leu 
165 170 175 

Val Gly Leu Asn Gin Tyr Leu Val Gly Ser.Gln Leu Pro Cys Glu Pro 
180 185 190 

Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp Pro Ser His 
195 200 205 

lie Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly Ser Pro Pro 
210 215 220 

Cys Leu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Lys 
225 230 235 240 

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu lie Glu 
245 250 255 

Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
260 265 270 

Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu Pro Leu Gin 
275 280 285 

Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu lie Leu Arg 
290 295 300 

Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp 
305 310 315 320 

Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro 
325 330 335 

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala Pro Pro lie 
340 345 350 

Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu Ser Thr Val 
355 360 365 

Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu 
370 375 380 

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro 
385 390 395 400 

Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr Ser Ser Met 
405 410 415 

Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser 
420 425 430 

Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val Cys Cys 
435 440 445 



<210> 21 
<211> 447 
<212> PRT 

<213> Hepatitis C virus 
<400> 21 
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Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp lie Cys Thr Val Leu 
15 10 15 

Thr Asp Phe Lys Thr Trp Leu Gin Ser Lys Leu Leu Pro Arg Leu Pro 
20 25 30 

Gly Val Pro Phe Phe Ser Cys Gin Arg Gly Tyr Lys Gly Val Trp Arg 
35 40 45 

Gly Asp Gly lie Met Gin Thr Thr Cys Pro Cys Gly Ala Gin lie Thr 

50 55 60 

Gly His Val Lys Asn Gly Ser Met Arg lie Val Gly Pro Arg Thr Cys 
65 70 75 80 

Ser Asn Thr Trp His Gly Thr Phe Pro lie Asn Ala Tyr Thr Thr Gly 
85 90 95 

Pro Cys Thr Pro Ser Pro Ala Pro Asn Tyr Ser Arg Ala Leu Trp Arg 
100 105 110 

Val Ala Ala Glu Glu Tyr Val Glu Val Thr Arg Val Gly Asp Phe His 
115 120 125 

Tyr Val Thr Gly Met Thr Thr Asp Asn Val Lys Cys Pro Cys Gin Val 
130 135 140 

Pro Ala Pro Glu Phe Phe Thr Glu Val Asp Gly Val Arg Leu His Arg 
145 150 155 160 

Tyr Ala Pro Ala Cys Lys Pro Leu Leu Arg Glu Glu Val Thr Phe Leu 
165 170 175 

Val Gly Leu Asn Gin Tyr Leu Val Gly Ser Gin Leu Pro Cys Glu Pro 
180 185 190 

Glu Pro Asp Val Ala Val Leu Thr Ser Met Leu Thr Asp Pro Ser His 
195 200 205 

lie Thr Ala Glu Thr Ala Lys Arg Arg Leu Ala Arg Gly Ser Pro Pro 
210 215 220 

Pro Leu Ala Ser Ser Ser Ala Ser Gin Leu Ser Ala Pro Ser Leu Lys 
225 230 235 240 

Ala Thr Cys Thr Thr Arg His Asp Ser Pro Asp Ala Asp Leu lie Glu 
245 250 255 

Ala Asn Leu Leu Trp Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
260 265 270 

Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser Phe Glu Pro Leu Gin 
275 280 285 

Ala Glu Glu Asp Glu Arg Glu Val Ser Val Pro Ala Glu lie Leu Arg 
290 295 300 

Arg Ser Arg Lys Phe Pro Arg Ala Met Pro lie Trp Ala Arg Pro Asp 
305 310 315 320 

Tyr Asn Pro Pro Leu Leu Glu Ser Trp Lys Asp Pro Asp Tyr Val Pro 
325 330 335 

Pro Val Val His Gly Cys Pro Leu Pro Pro Ala Lys Ala Pro Pro lie 
340 345 350 
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44 



Pro Pro Pro Arg Arg Lys Arg Thr Val Val Leu Ser Glu Ser Thr Val 
355 360 365 

Ser Ser Ala Leu Ala Glu Leu Ala Thr Lys Thr Phe Gly Ser Ser Glu 
370 375 380 

Ser Ser Ala Val Asp Ser Gly Thr Ala Thr Ala Ser Pro Asp Gin Pro 
385 390 395 400 

Ser Asp Asp Gly Asp Ala Gly Ser Asp Val Glu Ser Tyr Ser Ser Met 
405 410 415 

Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Ser Asp Gly Ser 
420 425 430 

Trp Ser Thr Val Ser Glu Glu Ala Ser Glu Asp Val Val Cys-€ys 
435 .- 440 445 
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